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you use medical gases, the answers to these 





practical questions should interest you: 








Do you know for a fact that there is 
no leakage problem with the cylinder 
@ases you are now using? 

CJ No 


CJ Yes 
such as 


Specially-designed valves, 
are used on Puritan Cyclopropane, 
Nitrous Oxide and Ethylene cylin- 
ders, are positive assurance against 
any leakage. In addition, a new 
washer is attached to each cylinder 
to assure gas-tight connections. 


Do your gas cylinders match the rest 

of your operating room in efficient 

appearance? [] Yes [] No 
Puritan cylinders, kept smoothly 
painted in brilliant color-keyed 
jewel tones, not only permit instant 
content-recognition but also com- 
plement the neatness and efficiency 
of their surroundings. 


Have you been ordering gases from 
the same company (perhaps even 
from the same man) for year after 


year? CT Yes CT No 


Puritan Maid gas users have—our 
sales representatives have run up a 
really surprising total of years of 
continuous, conscientious service. 


When you come up against a puzzler 
involving medical gases and equip- 
ment, does your medical gas man 
have the know-how to help you out? 


Cl Yes CT] No 
Tell a Puritan man what’s wrong 
and he’ll come up with the answer. 
Our representatives are thoroughly 
trained and experienced in the me- 
chanical aspects of medical gas us- 
age, and are kept posted on infor- 
mation that may be helpful to you. 


Do you buy medical gases direct trom 
a medical gas manufacturer or his 


authorized agent? . Yes Oo No 


All authorized Puritan distributors 
must qualify as reputable sources 
of supply, delivering gases in their 
original containers, insuring the 
utmost in product quality. 


Do you get prompt delivery of all 
@ases ordered, for routine or emer- 


gency needs? [] Yes [] No 


To the best of our knowledge (and 
we'd know!) no urgent surgery or 
therapy has ever had to be post- 
poned because of a failure in the 
delivery of Puritan gases. 


Does your gas supplier hold to the 
same high standards that you set for 


yourself? [] Yes [] No 


Any company producing quality 
products must itself be “quality 
minded” all the way. The firms we 
buy from will tell you that Puritan 
buys only the best, to provide only 
the best for the users of Puritan 
Maid medical gases. 


If you answered ‘‘yes’’ to every question, relax; you’re in good 














P hands. If you didn’t, why not talk things over with a Puritan 
representative? There are Puritan branch offices in most princi- 
4 pal cities, and more than 600 Puritan warehousing distributors 


east of the Rockies; if you don’t happen to know the name of the 
Puritan supplier nearest you, write to us at the address below. 


uritan Compresseo Gas Corp. 


CYCLOPROPANE, NITROUS OXIDE, ETHYLENE, OXYGEN 
and mixtures of CARBON DIOXIDE-OXYGEN ond HELIUM-OXYGEN 


Specialists in the field of Medical Gases 


HELIUM, CARBON DIOXIDE 





General offices, 2012 Grand Avenue, Kansas City 8, Missouri 
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The valve illustrated is for oxygen therapy. 
Flush type valves for smaller cylinders are 
also available. 


S.S. WHITE 
Easy Operating 
Gas Cylinder 


_ VALVES 


Embodying the most advanced and 
up-to-date features of modern 
valve engineering, S.S.White Easy 
Operating valves are designed to 
meet the exacting standards of gas 
anesthesiology and therapy. They 
fulfill every requirement of safety, 


convenience and dependability. 


Ask your gas supplier to equip 
your cylinders with these outstand- 
ing medical valves. They're tested 
and approved for anesthetic, 
therapeutic and resuscitating gas 


service. 


Write for Bulletin No. 5012 
which has full details on 
S. S. White Easy Operat- 
ing Valves. 
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Twenty-Second Annual Convention 
American Association of 
Nurse Anesthetists 


September 19-23, 1955 
ATLANTIC CITY, N. J. 


Hotel Headquarters—Ritz-Carlton Hotel 


PROGRAM 


Sunday, September 18 


8:00 A.M.-5:00 p.mM.—Registration 
A.A.N.A. Registration—3rd Floor Lounge, Ritz- 
Carlton Hotel ; 


9:30 a.M.-5:30 p.m.—Registration 
A.H.A. Registration—A.H.A. Headquarters, Tray- 
more Hotel Lobby 


9:00 A.M. Assembly of Directors of Schools of Anesthesia* 
Jallroom, 3rd Floor, Ritz-Carlton Hote] 
Clarene A. Carmichael, R.N., B.S. 
Educational Director, A.A.N.A. 
Presiding Officer 


Greetings 
Minnie V. Haas 
President, A.A.N.A. 


Introduction to Program 
Clarene A. Carmichael, R.N., B.S. 


9:15 a.M.-11:00 a.m. Demonstration on Methods of Teaching 
School Directors Participating 


11:00 a.mM.-12:00 noon Comments on Methods of Teaching 
Cameron W. Meredith, Ph.D. 
Professor of Education 
Northwestern University, Evanston, III. | 


2:00 P.M. Round Table Discussion 


*Although this program is of specific interest to Directors 
of Schools of Anesthesia, ALL members are invited to 
attend these sessions. 











induction is rapid...anesthesia smooth...recovery prompt 


and side effects infrequent and mild with “2 F® 8 FAL sodium 


ultrashort-acting intravenous anesthetic 


Detailed information on SURITAL sodium (thiamylal sodium, Parke-Davis) is available on request. 
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Monday, September 19 


8:00 A.M. Registration 
A.H.A. Registration—Convention Hall 
A.A.N.A. Registration—A.A.N.A. Exhibit Booth 
No. 284, Convention Hall 


G:00 A.M.- Assembly of Directors of Schools of Anesthesia* 
10:30 am. Meeting Room A, Convention Hall 
Clarene A. Carmichael, R.N., B.S. 
Presiding Officer 


Report of Group Leaders from Previous 
Day’s Discussion 


10:30 a.m.-12:00 noon Class Outlines—Distribution and Discussion 
Sample Lectures 


2:00 P.M. General Session 
Meeting Room A, Convention Hall 
Minnie V. Haas, R.N. 
President, A.A.N.A. 
Presiding Officer 


Invocation 
Alma Prykanoski, R.N. 
Trenton, N. J. 


Address of Welcome 
Minnie V. Haas, R.N. 
President, A.A.N.A. 


Address of Welcome from A.H.A. 
C. J. Foley 
Assistant to the Director 
American Hospital Association 


2:15 P.M. Doris Nugent, R.N. 
President, New York Association 

of Nurse Anesthetists 
Presiding Officer 


Deliberate Hypotension 
Hrant H. Stone, M.D. 
Department of Anesthesiology 
Graduate Hospital 
Philadelphia, Pa. 


Airway Problems in Children 
Robert Smith, M.D. 
Children’s Medical Center 
Boston, Mass. 


Fatal Circumstances in 384 Anesthesia Deaths 
Donald Todd, Lt. (S.G.), U.S.N 
sethesda Naval Hospital 
sJethesda, Md. 


*Although this program is of specific interest to Directors 
of Schools of Anesthesia, ALI. members are invited to 
attend these sessions. 








2 TELE-THERMOMETER 


ays nsirawes! 


ayia OF 








SURGICAL TELE -THERMOMETER 


For convenient, continuous rectal or esophageal temperature monitor- 


ing in children, hypothermia, neurosurgery and postoperative recovery 


68-108°F range, plus °C calibration 
Accuracy +1% of scale range 
Single Flashlight battery powered 
2000 hour battery life 

10’ flexible probe 


74.50 
fast temperature response 
Write for complete information on this and other models and probes available 


1. Bigler & McQuiston, “‘Body Tem- 2. Clark & Trolander, “Thermometer 
peratures during Anesthesia in Infants for Measuring Body Temperature in 
and Children” J.A.M.A., June 9, 1951. Hypothermia” J.A.M.A., May 15,1954. 


44 








jeeecees THE YELLOW SPRINGS INSTRUMENT COMPANY, INC. 
Coat tt P os Tf OoOrrice Bor 1'o6 
Hat td YELLOW SPRINGS. OHIO 








Manufacturers of research quality instruments for medicine, physiology and allied sciences. 
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Monday, September 19 con’t. 


6:30 P.M. State Night Dinner 
Crystal Dining Room, Ritz-Carlton Hotel 
; Pauline Sheppa, R.N. 
Chairman, Convention Committee 
Presiding Officer 


Tuesday, September 20 


9:00 A.M. Business Session 
Meeting Room A, Convention Hall 
Minnie V. Haas, R.N. 
President, A.A.N.A. 
Presiding Officer 


Call to Order 

Roll Call 

Appointment of Tellers 

Report of Approval of Minutes Committee 
Reports of Officers 

Reports of Standing Committee 


11:00 A.m.-1:00 p.m—Election of Officers 


2:00 P.M. Business Session 


Meeting Room A, Convention Hall 
Minnie V. Haas, R.N. 
President, A.A.N.A. 
Presiding Officer 


Reports of Standing Committee 
Reports of Special Committees 
Unfinished Business 

New Business 


Wednesday, September 21 
3:00 a.m.-12:00 noon Council Session* 
Meeting Room A, Convention Hall 
Florence A. McQuillen, R.N. 
Executive Director, A.A.N.A. 
Presiding Officer 


2:00 P.M. General Session 
Meeting Hall A, Convention Hall 
Anna M. Nagle, R.N. 
President, New Jersey Association of 
Nurse Anesthetists 
Presiding Officer 


Anesthesia in Obstetrics—Killer? 
James R. Herron, M.D. 
Our Lady of Lourdes Hospital 
Camden, N. J. 


*Although the Council, as provided by the By-Laws of the 
A.A.N.A., consists of officers and standing committees of 
national and state associations, the Council session is open 
to all members and restricted to members of the A.A.N.A. 
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‘Trilene’ 


Brand of trichloroethylene U.S.P. (Blue) 


“Dukes University Inhaler 


No. 3160 Model-M 


FOR SELF-ADMINISTERED INHALATION ANALGESIA 


IN OBSTETRICS m Notably safe and effective 


“Trilene,” self administered with the “Duke” University 
Inhaler, under proper medical supervision, provide- 
highly effective analgesia with a relatively wide margin 
of safety. 


m Convenient to administer 


The “Duke” University Inhaler (Model-M) is specially 
designed for economy, facility of handling, and ready 





IN MINOR SURGERY 


control of vapor concentration. 


® Special advantages 


¢ Induction of analgesia is usually smooth and rapid 


with minimum or no loss of consciousness 


¢ Patients treated on an ambulatory basis can usually 
leave the doctor’s office or hospital within 15 to 20 


minutes 


¢ Inhalation is automatically interrupted if uncon- 


sciousness occurs 


“Trilene” alone is recommended only for analgesia, not for 
anesthesia nor for the induction of anesthesie Epinephrine 


is contraindicated when “Trilene” is administered. 





“Trilene” is available in 300 cc. containers, 15 cc. tubes, and 


6 cc. ampuls. 


Ayerst Laboratories « New York, N. Y. *« Montreal, Canada 





Ayerst Laboratories make “‘Trilene’’ available in the United States 
5516 by arrangement with Imperial Chemical (Pharmaceuticals) Limited. 
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Wednesday, September 21 con’t. 


Recent Trends in Anesthesia 
Robert R. Jones, M.D. 
Mayo Clinic 
Rochester, Minn. 


Newer Trends in Use of Accessory Drugs 
Mary A. Costello, R.N. 
Cincinnati General Hospital 
Cincinnati, Ohio 


7:00 P.M. Banquet 
Crystal Dining Room, Ritz-Carlton Hotel 
Minnie V. Haas, R.N. 
President, A.A.N.A. 
Presiding Officer 


Invocation 
Reverend Harry Pine 
St. Paul’s Methodist Church 
Atlantic City, N. J. 


Address 

“The Simplicity to Wonder” 
John C. Krantz, Jr. 
Professor of Pharmacology 
University of Maryland 


Thursday, September 22 
9:00 A.M. General Session 


Meeting Room A, Convention Hall 
Lourene A. George, R.N. 
President, Pennsylvania Association of 
Nurse Anesthetists 
Presiding Officer 


Problems in Fluid Balance, Pre- and Postoperative 
Management in Relation to Anesthesia 
William T. Fitts, Jr., M.D. 
University Hospital 
Philadelphia, Pa. 


Ether Analgesia 
James F. Artusio, Jr. M.D. 
New York Hospital 
New York, N. Y. 


Modern Concepts of Balanced Anesthesia 
Francis F. Foldes, M.D. 
Chief Anesthesiologist 
Mercy Hospital 
Pittsburgh, Pa. 





NOW YOU CAN HAVE EITHER ONE... 
Fractional Rebreathing or Flowmeter Technique! 


McKesson L-n is designed with flowmeters plus the famous Nargraf 
Head—all on one Gas Machine. 


Hence, you can use either nitrous oxide-oxygen mixtures or 
such gases as ether—whatever you choose for the case at hand. 

Also, this combination provides the intermittent automatic flow 
which is the most economical method yet devised for fractional rebreath- 
ing techniques. 


It’s the ultimate in modern convenience and economy. 








For complete 


information, 
write today for 


L-n Brochure. 











McKESSON APPLIANCE COMPANY e¢ TOLEDO 10, OHIO 
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Thursday, September 22 con’t. 


General Session 


Meeting Room A, Convention Hall 
Verna Bean, R.N. 
North Wilkesboro, N. C. 


Presiding Officer 


Sequelae of Endotracheal Intubation 
Thomas F. McDermott, M.D. 
Professor and Director of Anesthesiology 
Georgetown University Medical Center 
Washington, D. C. 


Neurotics Are People 


Hilton S. Read, M.D. 
Director, Ventnor Diagnostic Clinic 
Atlantic City, N. J. 


Treatment of Hypotension When Blood Replacement 
is Ineffective 


Janet McMahon, R.N. 
Memorial Hospital 
Charleston, W. Va. 


Unfinished Business 


Adjournment of General Session 








Call to the Convention 


As provided for in the Bylaws of this Association, and at the 
direction of Miss Minnie V. Haas, president, we hereby issue this offi- 
cial call to the members for the annual meeting to be held in Atlantic 
City, September 19-22, 1955. The annual business session will be held 
on Tuesday, September 20, in Convention Hall. 


Accomplished at the Executive Offices, 116 South Michigan Ave- 
nue, Chicago 3, Illinois, this first day of July, 1955. 


(Signed) FLORENCE A. McQUILLEN, R.N. 


Executive Director 


























MALLINCKRODT CHEMICAL WORKS 





* NEW YORK 


ST. LOUIS + 














Precio purity 


onpat cylinders | 
fhomp delivery 
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cyclopropane °* nitrous oxide 

¢ ethylene * oxygen 

helium © helium-oxygen mixtures 
carbon dioxide ¢ 

carbon dioxide-oxygen mixtures 





Also a Complete Dine of regulators ¢ endotracheal 
and oxygen therapy equipment, 
accessories and anesthesia 

% machines 











vf 
CARBONIC CORPORATION 


Medical Gas Division 
3100 South Kedzie Ave., Chicago 23, Illinois 


Branches and Dealers in Principal Cities * West of the Rockies: STUART OXYGEN CO., Los Angeles 
In Canada: IMPERIAL OXYGEN LTD., Montreal 
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The Management of Difficult 
intratracheal Intubation 


Frederick A. Smith, M.D., M.S. * 
Cleveland, Ohio 


This subject may be a repetition 
to anesthetists who have had exten- 
sive experience with intratracheal in- 
tubation, but it is presented for those 
who haven’t had an opportunity to 
learn the technic, or those who have 
difficulties on occasion. 

The technic properly executed 
has been almost as important in 
facilitating the development of sur- 
gery and surgical specialties as the 
introduction of general anesthesia 
itself. The technic improperly exe- 
cuted can traumatize the airway of 
patients and can cause serious com- 
plications that can discredit the 
procedure. 

It is essential that those perform- 
ing intratracheal intubation be com- 
pletely prepared for handling the 
normal and complicated intubations. 
The tray (figure 1) would include: 

1. A laryngoscope with a blade 
suitable for the type of patient. 
The bulb must cast a good 
light and must not go out 
when the blade is slapped 


*Chief, Anesthesiology Section Veterans Ad- 
ministration Hospital, Cleveland, Ohio. 
Textbook illustrations reproduced with permis- 
sion of publishers. 

Artist’s drawings by Mr. A. S. Rendes and 
photos by Mr. J. Merva of Medica] Illustrations 
Section of V.A. Hospital, Cleveland, Ohio. 


against the hand. Electrical 
contacts must be bright and 
free of corrosion. 

2. Two intratracheal tubes of 
different length and caliber. 
Those having inflatable cuffs 
must be tested under water 
for leaks. 

. A Magill Forceps. 

4. A syringe and blunt needle for 
inflating the cuff. 

. A curved forcep for clamping 
the air delivery tube to the 


w 


uw 


cuff. 

6. Oral and nasal airways. 

7. Adequate water soluble 
lubricant. 


8. Suction catheter. 

9. 4" x 8” throat packs with fish- 
line suture tied to each. 

10. If a maxillofacial procedure is 
being done, one must have the 
nasal intratracheal tubes and 
proper connectors’ and 
adaptors. 

Extra intratracheal equipment can 
be left in the central anesthesia room 
if someone is free to procure it. 

If the anesthetist goes to an area 
away from surgery, the tray must be 
complete so that any situation can 
be handled. 

If an anesthetist fails to have the 
necessary intratracheal equipment 
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Fig. 1. 


when he sets out to intubate, two 
serious complications may occur: 

1. The protective reflexes may re- 
turn and the patient will have to be 
re-anesthetized. The coughing and 
laryngeal spasm are detrimental to 
the patient and the delay complicates 
the operating room schedule. 

2. If intubation fails and severe 
laryngeal spasm develops as_ with 
pentothal, or apnea occurs with the 
use of curare and pentothal technics, 
a dangerous amount of hypoxia can 
occur before the airway is re-estab- 
lished. As an example, failure to have 
the correct size IT tube or a Magill 
forcep could lead to this complication. 

Patients should be deeply anes- 
thetized with ether-oxygen to the 
third plane, third stage, or, if intra- 
venous anesthesia and curare are 
used, to an adequate degree of relax- 
ation before intubating. The deeper 
planes of anesthesia give one time 
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I.quipment for intratracheal intubation 


to perform difficult intubations before 
anesthesia lightens. I personally feel 
that deep ether-oxygen anesthesia 
gives the best conditions for intubat- 
ing. I think that all individuals learn- 
ing intubation should master the 
technic under ether before attempting 
intubation under intravenous 
anesthesia. 

When using a curare preparation 
to assist intubation, I feel that it is 
safer to retain some of the patient’s 
ability to breathe, for should a diffi- 
cult anatomical situation present it- 
self, making intubation impossible, 
oxygen can still be administered 
through an oral airway and get to 
the blood stream. If all voluntary 
respiration is stopped with curare, 
and intubation is impossible, tracheo- 
tomy may have to be performed to 
prevent death. 

The proper form for intratracheal 
intubation assists with a normal in- 
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tubation and allows one to handle the Figure 3 illustrates: 
abnormal case with efficiency and 


without extreme effort. The thumb pushing the tongue 


to the closed side of the blade. 
The mandible is pulled onto the 
blade as the blade is passed 
downward and forward. It is 
the opinion of those expert in 
this technic, that the elevating 
of the mandible with the right 
hand is one of the most useful 
steps in intubation. Note that 
the mandible is grasped with the 
thumb inside of the mouth be- 
hind the lower teeth. The fin- 
gers are on the outside. Care 
must be taken with patients 
who have sharp teeth. 

Passage of the blade under the 
larynx and into the esophagus 
is prevented by observing the 
base of the tongue first, and the 
epiglottis second, as the blade 
is passed down and forward. 
The blade is passed slowly and 
deliberately to prevent trauma 





Fig. 2. (From Lundy, J. S., Clinical 
Anesthesia, W. B. Saunders, 1942.) 


Figure 2 illustrates: 

1. Opening of mandible with the- 
nar eminence of hand. 

2. Eversion of lower lip to prevent 
blade from catching lower lip 
against teeth. 

3. Lead plate or adhesive to pro- 
tect incisor teeth and permanent 
dentures. 

4. How the blade is passed in cen- 
ter or to right of center. This 
position helps to prevent the 
blade from moving too far later- 
ally and tearing a tonsil pillar. 

5. The laryngoscope is held with 
the left hand. Always pick up 
the instrument with the left 
hand and thus save the seconds : 
which some use in passing it = fig. 3. (From Lundy, J. S., Clinical 
from the right to the left hand. Anesthesia, W. B. Saunders, 1942.) 
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to tonsil pillars, dorsal wall of 
the pharynx, the epiglottis, ary- 
epiglottic folds, the posterior 
commissure or either piriform 
recess. When intubating, the 
table should be level. The Tren- 
delenburg position makes intu- 
bation difficult because the 
anesthetist is looking upward 
and the left arm is higher than 
the shoulder. The arm gets fa- 
tigued because there is less 
blood supply to the muscles. 
When intubating, it is of help 
to rest the left elbow on the 
table so that the left arm is 
against the patient’s head. This 
steadies the laryngoscope. 
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egger’s with a long Guedel 
blade. This is deep at the handle 
end and wide open at the top. 
This blade is difficult to pass 
through a mouth with poorly 
relaxed jaw muscles, but is ex- 
cellent in presence of relaxation 
because of the wide vision at 
the larynx. 


. The center laryngoscope, also a 


Foregger type with a shorter 
blade, has the same advantages 
and disadvantages as No. 1. A 
portion of the blade has been 
cut away for better vision. 


. The lower instrument, a Flagg 


type with a 7%” blade is 
made by Welch Allyn. This will 





Fig. 4. Laryngoscopes 


A variety of laryngoscopes are illus- 
trated in figure 4. They are: 
1. The top laryngoscope is For- 


pass more easily than the other 
two because it exerts less pres- 
sure on the upper teeth. It will 
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reach into the larynx of a large 2. Protruding maxillary teeth 
muscular patient whose jaw is which are long. Long carious 
not adequately relaxed. The dis- teeth are easily broken. 
advantage of this blade lies in 3. Permanent dentures or porce- 
the fact that the distal end is lain caps on maxillary teeth. 
small and allows very little 4. The large patient with a short 
clearance for the IT tube. (An thick neck and a small mouth. 
ideal blade would have the same 5. The patient whose larynx is 
dimensions at the handle end, anteriorly and laterally placed. 
but open a little wider at the Many women present this 
tip end). problem. 


6. The patient whose epiglottis is 
of an unusual shape and hard 
to pick up. 

. Patients with arthritis of the 
temporomandibular joints, also 


A small Foregger model laryngo- 
scope which is small at the handle 
end and spacious at the tip end is - 
useful for: 


1. Intubating women and teen-age those with cervical arthritis 
children. and resulting deformities. 
2. Exposing the pharynx for pas- 8. Patients with several upper 
sage of a Levine tube nasally teeth missing. 
when an IT tube is in place. 9. Patients with fractures of the 
It occupies less space than a mandible. 
large blade and will not stretch 10. Patients who have had radical 
or tear the tonsil pillar. surgical dissections for carci- 
3. Assisting in intubating patients noma and have a distorted 
with arthritis of the temporo- airway. 
mandibular joints. 11. Patients with cellulitis in areas 


about the tongue, mandible 
and neck. Huge carbuncles on 
the back of the neck cause pa- 
tient to flex the neck and 
obstruct the airway when 
anesthetized. 

. Patients with heavy scarring 


4. Patients with fractures of the 
mandibles. 

5. Patients whose mouths and 
throats are grossly distorted 
from recurrent tumors or from 
radical surgery such as hemi- 12 
mandibulectomy, — hemiglossec- of face and neck following 
tomy and neck dissection. ’ burns. The scars can prevent 
I have not had experience with normal opening of the mouth. 
the Macintosh blade, but the 
long Macintosh blade is advo- 
cated by some to be useful in a 
difficult intubation. 


One of the most difficult problems 
is the intubation of a patient whose 
throat is in laryngeal spasm from 
pentothal. The blood and tissues are 


Difficulty in intratracheal intuba- cyanotic and if one abrades the struc- 
tion may occur in the following situ- tures, dark blood will obstruct the 
ations encountered by anesthetists: vision. The epiglottis is squeezed over 

1. Protruding maxillary process the glottis and the whole larynx 
with a_ receding mandible. squeezed by the pharyngeal constric- 
Many times the maxillary area tors. After lifting the epiglottis, one 
is narrow also, producing the must twist the tube into the glottis 


“squirrel mouth”. and trachea. 
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Figure 5 is a photograph of a patient 
who was difficult to intubate. The 
side view shows the protruding 
maxilla and receding mandible. 

Figure 6 shows the position of the 
larynx in relation to the mouth in 
the same patient. 

Figure 7 shows how elevation of the 
mandible and epiglottis is prevent- 
ed in this type of patient. The 
protruding maxillary teeth do not 
give the blade clearance to pick up 
the epiglottis. This problem can 
usually be helped by use of a 
shallow blade. These will take up 
less space in the mouth than the 
deeper blades shown in figure 4. 





lig. 6. 

the larynx. The epiglottis gets con- 
tracted down over the glottis. If 
one carefully lifts the epiglottis 
from the glottis, the patient can in- 
hale and the spasm may break. He 
can get oxygen until anesthesia is 
deepened or the IT tube passed. IT 
tube must be passed with a twist- 
ing motion and curve of the tube 
must be up. Some prefer a straight 
or slightly curved stilette in the 
tube. Care must be taken that the 
stilette does not protrude beyond 
the tube. These technics are used 
Fig. 5. when one can see only a small 
portion of the glottis. 





By placing such a shallow blade 
to the right of center, one can get 
better exposure of the larynx. 
The drawing in figure 8 shows the 
larynx of a 260 lb. patient who 
had a small mouth, a long distance 
to the larynx, and a soft epiglottis. 
The drawing was made while the 
patient was in laryngeal spasm. 
Left drawing shows vocal cords in 
spasm and epiglottis slipping off 
the end of the blade. Right draw- 
ing shows soft epiglottis collapsing 
in spasm over glottis. In laryngeal 
spasm, the constrictors of the 
pharnyx pull the lateral walls of 
the pharynx together and squeeze 
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( Wide — Stiff — Short) (Short -Thick-Soft) (Long — Norrow-—Pointed ) 
Fig. 9, 
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In figure 9 drawings show three types 


of epiglottis which can slip from 
the end of the laryngoscope blade. 
The short, thick, soft one can be 
the most troublesome. It is of help 
to put the tip of the blade at the 
aryepiglottic fold and slide to the 
center. It is easier to handle these 
under ether anesthesia than under 
pentothal. 

In figure 10 the drawing at the left 
shows how failure to push tongue 
to closed side of blade interferes 
with vision, and the drawing at the 
right shows how the anterior ton- 
sil pillar can be torn by a large 
laryngoscope blade. This can hap- 
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pen when the blade is passed too 
far to the right of the mouth. When 
an IT tube is in place and a 
Levine tube must be passed under 
direct vision, the pillar can be torn 
because of insufficient space in 
the mouth for the IT tube, blade 
and Magill forceps. A torn pillar 
causes hemorrhage. If a_ topical 
anesthetic agent is still present, the 
denuded area absorbs the drug 
rapidly. It is of advantage to use 
the smallest blade possible for this 
purpose. 


Figure 11 shows a conscious patient. 


In a large muscular patient, where 
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jaw muscles are poorly relaxed the 
maneuver illustrated helps to move 
the blade down to the epiglottis 
and to elevate it. The maneuver 
helps after one has elevated the 
mandible to a maximum with the 
right hand. Two fingers are 
placed behind the upper teeth and 
the thumb pushes on the proximal 
end of the blade. This maneuver 
also helps in exposing the glottis 
of the patient whose larynx is 
placed anteriorly and laterally. 


MISCELLANEOUS 


1. Patients with permanent den- 
tures: When the laryngoscope 
must be passed, one can help to 
prevent breakage of dentures by: 

A deep plane of anesthesia, pref- 
erably ether. Jaw must be well 
relaxed. 

Covering teeth with adhesive or 
a lead plate molded to shape of 
teeth. 

Using a shallow blade and 
placing it laterally to dentures if 
possible. 

If nasal endotracheal intubation 

can be done without risk of nasal 
hemorrhage or kinking of tube, it 
is wise to do so. 
. Patients with fractures of the 
mandible in whom the mouth 
can be opened only partially: 
Surgeons usually like to close the 
mouth with rubber bands and 
metal bands after surgery. They 
prefer to avoid ether because of 
the postoperative vomiting. A na- 
sal IT tube is needed during the 
surgery and until the reflexes and 
consciousness return. In my ex- 
perience the following technic has 
been satisfactory: 

a. Anesthetize patient with pen- 
tothal and give 100% oxygen until 
jaws will open one-half inch. 

b. Gently insert a long, shallow 
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blade without disturbing fractured 
fragments too much. 

c. Using blade as an airway, 
cocainize base of tongue, pharynx, 
larynx and as much of trachea as 
possible. The long DeVilbis atom- 
izer is good for this. Wait one 
minute for cocaine to act on each 
area before further inserting blade. 

d. Remove laryngoscope, give a 
few breaths of 100% Oz, check 
the blood pressure, and then pass 
nasal IT tube (well lubricated). 
Usually it will go into open co- 
cainized larynx, especially when 
the tube is inserted with the pa- 
tient’s inhalation. 

e. If the nasal intubation fails, 
pass blade gently and intubate 
under direct vision. If the patient’s 
jaw gets rigid, use a small amount 
of a curare which will still allow 
respiratory movements. Usually 
this facilitates intubation. If it 
fails, one still can get O» to the 
patient with an oral airway and 
try another day with N»O-O.- 
Ether anesthesia or local. Trache- 
ostomy would be used only in the 
presence of traumatic swelling and 
obstruction to the airway. 


. Patients with arthritis of the 


temporomandibular joints: 

N2O-O2-Ether is preferable and 
nasal IT tubes go in quite easily. 
The ether-oxygen gives a large 
respiratory excursion. 

If the nasal route fails, the 
ether allows the jaw to be opened 
enough for the shallow blade to 
pass. Curare may be of help. 

In patients with deforming ar- 
thritis of the neck, the same tech- 
nic usually is efficient. Some co- 
cainize the nose and throat and 
pass the IT tube while the patient 
is conscious, but I have not be- 
come adept at this. 
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4. Patients who have had radical 


wn 


neck dissections including 
hemimandibulectomy and 
hemiglossectomy for carcino- 
ma: Occasionally these patients 
come back for more procedures. 
The airway usually is grossly dis- 
torted. Some have recurrent tumor 
tissue and detritus in the throat. 
This further obstructs the airway. 
The tracheostomy is usually 
healed. 

In the few I have handled I 
prefer N»O-O.-Ether anesthesia 
with packs to seal mask leaks due 
to deformity. This technic allows 
the best respirations without la- 
ryngeal spasm. 

The deformed structures allow 
the use of a shallow blade because 
it occupies the least space. 

I do not use pentothal and cu- 
rare intubations for such patients 
because of the danger of obstruc- 
tion developing rapidly. 

The technic of passing the nasal 
tube with cocainization and with 
the patient conscious, may be 
preferred by some. However, re- 
tained secretions and _ detritus 
might be in the piriform recesses 
and block the blind passage of a 
tube. 

Patients with cellulitis in the 
mouth, as in_ peritonsillar 
abscess or Ludwig’s Angina, 
or cellulitis around the mandi- 
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ble or in the neck: First it must 
be determined whether or not 
there is enough airway obstruction 
for a tracheostomy. 


If tracheostomy is unnecessary, 
and general anesthesia is used, I 
have preferred N»O-O.-Ether for 
induction and maintenance. If ob- 
struction occurs early, a naso- 
pharyngeal tube is used. If ob- 
struction becomes severe during 
induction, a well lubricated naso- 
tracheal tube can be passed. If 
blind intubation fails, use a long 
and shallow blade to expose the 
larynx. Usually ether-oxygen anes- 
thesia causes the least laryngeal 
spasm without depressing the res- 
piration as do intravenous tech- 
nics. Postoperatively, the protec- 
tive reflexes return rapidly. A 
tracheostomy set always is kept 
in the room for a case of this 
type in the event intubation can- 
not be accomplished. 


I wish to repeat two opinions: 
First, that deep ether-oxygen anes- 
thesia produces the best conditions 
for intubations and it is best for 
beginners to learn the technic with 
ether, and secondly, when using 
curare, a preparation that allows 
some respiratory excursion should 
be used in the event that intuba- 
tion might be prevented by an 
unsuspected anatomical deformity. 
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Hypoventilation in the 
Anesthetized Patient 


F. E. Greifenstein, M.D.* 
Detroit, Michigan 


The maintenance of adequate re- 
spiratory function or adequate ven- 
tilation is of immediate concern to 
all who practice anesthesia. 

Hypoventilation, specifically a de- 
crease in the effective minute volume 
of respiration, is frequently encoun- 
tered during the administration of 
anesthesia. A decrease in minute 
volume of respiration may occur as 
a result of decrease in rate, decrease 
in depth (tidal volume), or as a re- 
sult of the increase in the size of the 
dead space. The normal rate of re- 
spiration is of the order of 15 to 20 
per minute; the average tidal volume 
is approximately 500 cc. and the 
average dead space 150 cc. Minute 
volume of respiration is merely an 
expression of rate and depth. 

5.0. 5 Box BLY. 

A patient with an average tidal 
volume of 500 cc., breathing at a 
rate of 20 times per minute, will have 
a minute volume of 10,000 cc. per 
minute. More important is the effec- 
tive minute volume of respiration— 
that amount of air actually reaching 
the alveoli and participating in the 


‘Professor of Anesthesiology, Wayne Univer 
sity College of Medicine; Director of Depart 
ment of Anesthesiology, Detroit Receiving 
Hospital. 

Read before the 25th Annual Meeting of the 
rri-State A&sembly of Nurse Anesthetists in 
Chicago, May 2, 1955. 


actual gas exchange. Since the air 
contained in the dead space does not 
actually participate in this phase of 
ventilation, effective minute volume 
may be written: 


(T.V. D.S.) x R E.M.V. 
or 
(500 150) x 20 7000 cc. 


Decrease in tidal volume may re- 
sult in a decrease in effective minute 
volume since the dead space is con- 
stant, even if rate is accelerated. A 
tidal volume of 200 cc. and a re- 
spiratory rate of 40 per minute will 
result in an effective minute volume 
of 2000 cc. (200 150 x 40). 

The average values for normal 
adult men are given as approximate- 
ly 3-4 liters/minute/Sq.M for minute 
volume, or 2.0-2.5 liters/minute/Sq. 
M. for alveolar ventilation. 


FACTORS RESPONSIBLE 
For HYPovENTILATION 


The following are factors responsible 
for hypoventilation in the patient: 
A. Pulmonary diseases, such as: 

1. Obstructive lesions in the 
lower or upper respiratory 
tract. 

2. A decrease in functioning 
lung tissue caused by atelec- 
tasis, tumor, or pneumonia. 

3. A decreased distensibility of 
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lung tissue as in fibrosis or 
congestion. 

B. Limitation of the movement of 
the lungs by pleural effusion or 
pneumothorax. 

C. Limitation of movement of the 
thorax — arthritis, scleroderma, 
emphysema, thoracic deformity, 
or elevation of the diaphragm. 

D. Diseases of the _ respiratory 
muscles. 

E. Interference of neural conduc- 
tion or transmission. 

The role of the above factors as 
causative agents of hypoventilation 
is rather obvious. Certainly, when 
obstruction exists from any cause, 
air or oxygen may find only limited 
ingress and alveolar ventilation is 
impaired. Similarly a lung which 
lacks normal expansile properties, or 
a thorax which is not at peak me- 
chanical efficiency, will reduce ven- 
tilation. Unfortunately for the anes- 
thetist, many times these are factors 
over which he has no control but with 
which he must be prepared to cope 
during anesthesia and the postopera- 
tive period. 


THe EFFECT OF POSITION 


The time honored positions used 
for various operative procedures often 
will result in decreased respiratory 
efficiency and alveolar ventilation. 
The assumption of the supine posi- 
tion will reduce both vital capacity 
and total lung capacity. Many au- 
thors have demonstrated reductions 
in lung volumes in the Trendelenburg 
(head down) position and in the lat- 
eral position with or without the 
pernicious kidney “rest”. Beecher and 
others have demonstrated poor gas 
exchange, particularly with regard to 
decreased CO, elimination, during 
open chest surgery performed in the 
lateral position. The prone position, 
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often adopted for neuro-surgical op- 
erations or proctologic surgery, may 
severely embarrass respiratory effort 
and decrease ventilation. 

Roentgen examination of the chest 
with the patient in the lateral posi- 
tion has shown marked congestion of 
the “down” lung. Such pulmonary 
congestion might readily interfere 
with adequate alveolar ventilation, 
together with disturbances of the ven- 
tilation perfusion ratios and _ intra- 
pulmonary mixing, resulting in inef- 
fective ventilation or gas exchange. 


THE EFFECTS OF ANESTHESIA 


Drugs used for preanesthetic 
medication.—The drugs most fre- 
quently elected to provide preopera- 
tive sedation for the surgical patient 
are the opiates (morphine, meperi- 
dine, etc.) and the short-acting bar- 
biturates. These, even when combined 
with a belladonna alkaloid, frequent- 
ly result in severe depression of res- 
piration. The actions of morphine 
as a respiratory depressant are well 
known, and it has been certainly 
demonstrated that pentobarbital and 
its related compounds have a similar 
effect. As with all narcotics and an- 
esthetic agents, they have the com- 
mon property of depressing the re- 
sponse of the medullary center to 
COz the chief stimulus to respiration. 
Obviously too, the depressant effects 
are influenced by the dose of the 
drugs administered, the age and 
physiologic status of the patient, and 
the subsequent agents employed for 
the production of complete anesthe- 
sia. Preanesthetic medication must 
therefore be chosen with care and 
forethought. Induction of anesthesia 
with a volatile or gaseous agent may 
be prolonged and difficult as a result 
of the hypoventilation brought about 
by too large a dose of morphine and 
delayed gas uptake. 
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Drugs used for anesthesia and 
analgesia.—The agents used for the 
production of narcosis are almost 
without exception depressant to res- 
piration. While it is true that ether in 
the lighter planes of anesthesia will 
stimulate breathing as a result of its 
peripheral action, the drug certainly 
is depressant in the higher concentra- 
tions required for the deeper planes 
of anesthesia necessary for surgical 
relaxation. The profound respiratory 
depression, often to the point of ap- 
nea, following induction of anesthesia 
with cyclopropane and _ thiopental, 
are experiences common to all clinical 
anesthetists. Unfortunately, the gen- 
tle to and fro rhythmic excursions of 
the rebreathing bag of the anesthesia 
machine are not always reliable 
guides as to the depth of respiration. 
While rate may easily be determined, 
the estimation of depth is not as 
easy. We have frequently asked resi- 
dent physicians in anesthesia at all 
levels of training to estimate the 
depth and adequacy of the respira- 
tory excursion by watching the re- 
breathing. Almost always they have 
over-estimated the quantity of gas 
moved with each breath. Insertion of 
a flowmeter into the system has 
shown them, much to their surprise 
and chagrin, how inaccurate their 
estimates were, and proved to 
them the need to assist or control 
respirations. 

The relaxant drugs and spinal an- 
esthesia.—The introduction of the 
relaxant drugs (“curare’’ compounds) 
has proven in many ways to be a 
boon to the patient undergoing sur- 
gery and has made life perhaps a 
little more pleasant for the surgeon. 
Nevertheless, these drugs have cre- 
ated an increased responsibility for 
the anesthetist, for in producing 
paralysis of the skeletal muscles of 
the abdomen, they similarly paralyze 


161 


the muscles of respiration. They pos- 
sess no great selectivity of action in 
blocking one muscle group without 
affecting another. In our experience, 
we have found it impossible to secure 
the desired degree of relaxation of 
the abdominal muscles without pro- 
ducing at the same time a marked 
decrease in the respiratory rate and 
depth. We hold no brief for those 
who maintain that even with satis- 
factory muscle relaxation, the patient 
is breathing adequately. This indi- 
cates to us that either the surgeons 
in other clinics do not require the 
degree of relaxation demanded in our 
clinic or that they are not cognizant 
of existing hypoventilation and _ its 
dangers. 

Just as the relaxant drugs may 
produce paralysis of the respiratory 
muscles, so may the deliberate or un- 
toward administration of high spinal 
anesthesia result in inhibition of the 
action of the intercostal and other 
accessory muscles of respiration. Hy- 
poventilation will ensue and unless 
recognized and remedied, produce an 
untoward and sometimes disastrous 
sequence of events. In our clinic, we 
have found that approximately one- 
third of the cardiac arrests that have 
occurred have resulted under spinal 
anesthesia. Close examination of the 
circumstances lead us to believe that 
in most cases, inadvertent, poorly 
managed high spinal anesthesia was 
followed by a period of hypoventila- 
tion, decreased oxygenation, and car- 
bon dioxide retention, terminating in 
cardiac arrest. 


THE EFFects oF HYPOVENTILATION 


Decreased respiratory exchange 
produces a twofold effect: one of 
hypoxia and one of hypercapnia. The 
latter, retention of carbon dioxide, is 
certainly less easily recognized and 
far more insidious. 
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The dangers of hypoxia have been 
repeatedly stressed by many authors. 
The pathologic physiology and clini- 
cal signs and symptoms have been 
repeated in almost every textbook 
and monograph in anesthesia. The 
end result of acute and chronic anox- 
ia, ranging from an unexpected emer- 
gence delirium to destruction of neu- 
ronal tissue and death have been 
described in detail. Obviously then, 
it is something to be avoided. To be 
avoided, it must be recognized but 
the recognition of clinical hypoxia in 
the anesthetized, or even sometimes 
in the conscious individual, may be 
difficult until real oxygen deprivation 
exists. This may be particularly true 
in anesthesia where high oxygen con- 
centrations are supposedly adminis- 
tered. We often sit back in smug 
security, casting a reassuring eye to 
see that the oxygen flowmeter is 
reading properly, only to find that 
the depressed patient is not breath- 
ing deeply enough to clear his dead 
space and is truly anoxic. 

Cyanosis, long regarded as evi- 
dence of hypoxia, has been shown 
by Comroe to be a rather unreliable 
sign. Physicians of varying degrees 
of training were unable to correlate 
skin color and oxygenation in sub- 
jects breathing various concentrations 
of oxygen. 

The minute volume of respiration 
may be effected by breathing oxy- 
gen-poor mixtures, but it has been 
shown that O» concentrations must 
be of the order of 17% or less before 
significant increases in the minute 
volume of respiration occur. Similarly 
the increase in blood pressure, ECG 
changes, and marked alterations in 
the pulse rate are frequently indica- 
tions of severe hypoxia. 

When room air is used as the dilu- 
ent or vehicle for the administration 
of the anesthetic gases, or if the 
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intraveneous agents such as thiopen- 
tal are administered alone without 
supplementary Os, hypoxia and its 
symptoms, as the result of hypoventi- 
lation, become readily evident. When, 
however, the patient is breathing Oo, 
hypoventilation rarely leads to anox- 
emia but always leads to COs 
retention. 

The problem of carbon dioxide 
elimination and the effects of hyper- 
capnia have received much attention 
during the past several years. The 
oft referred to syndrome of ‘“cyclo- 
propane shock” has been directly 
related to hypercapnia. The physio- 
logic response of hypotension result- 
ing from CO. accumulation, followed 
by a rather sudden removal of the 
COs, is not alone peculiar to cyclo- 
propane but has been shown to occur 
as well with ether and _ thiopental 
anesthesia. 

Intravenous barbiturate anesthesia 
and those inhalation technics supple- 
mented by a relaxant drug are ex- 
tremely likely to cause respiratory 
depression. Gibbon, Beecher, Taylor, 
and Roos have all shown that severe 
respiratory acidosis is a common 
finding in intrathoracic procedures. 

The practical aspects of hypercap- 
nia become apparent in the light of 
recent investigations. Serious cardiac 
irregularities have occurred following 
rapid removal of CO, from the in- 
spired air. 

Hypercapnia is known to potentiate 
vagal activity. Stimuli such as tra- 
cheobronchial aspiration, manipula- 
tion above the hilum of the lung, 
endotracheal intubation or extuba- 
tion that may otherwise produce no 
effect, may set up fatal cardiac re- 
flexes. When COz retention is super- 
imposed upon some pre-existing com- 
plication of surgery, as_ infection, 
toxemia, dehydration, or hemorrhage, 
tragedies occasionally ensue. 
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The insidious aspect of hypercap- 
nia lies in our difficulty or failure to 
recognize its existence. Increases in 
blood pressure through peripheral 
constriction may frequently be mask- 
ed by the anesthesia employed. 
Changes in ventilation may similarly 
be masked. Obviously, in the routine 
practice of anesthesia, one cannot 
constantly check the pH of arterial 
blood, nor can one afford, at present 
at least, to monitor alveolar COs con- 
centrations with expensive analyzers. 

How can we as anesthetists solve 
the problem of hypoventilation? I 
think at present we recognize the 
existence of depressed respiration and 
attempt to correct it by what Beech- 
er has referred to as the “educated 
hand”. In any instances of depressed 
respiration, either assisted or con- 
trolled respiration should be employ- 
ed. While a great controversy has 
existed on assisted versus controlled 
respirations, it has been our practical 
experience that it is frequently better 
to institute complete control of res- 
piration than to assist each sponta- 
neous breath. Whenever there exists 
in the mind of the anesthetist the 
slightest doubt that ventilation is in- 
adequate, these measures should be 
employed. Even in the best hands, it 
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is frequently impossible, particularly 
in certain procedures involving opera- 
tions within the chest, to insure ade- 
quate removal of carbon dioxide. 
Adequate pressure on the rebreathing 
bag to maintain good gas exchange 
may result in forcing the lung into 
the surgical field. Inadequte pressure 
resulting in a quiet operative field 
may lead to marked elevations in the 
pCOy, and a severe respiratory acido- 
sis. The fortunate anesthetist is one 
who can reach a happy medium 
insofar as ventilation and a good 
operative field are concerned. We 
deplore the attitude of what we fre- 
quently describe as “no hand anes- 
thesia”, in which the anesthetist 
stands idly by with little or no re- 
spect for either the palpating finger 
on the pulse, or for the hand on the 
rebreathing bag to assist respirations 
in a depressed patient. Until we have 
available adequate mechnical means 
for maintenance of respiration in the 
unconscious patient, or until we have 
available anesthetic agents which will 
not directly or reflexly depress respi- 
ration, the maintenance of adequate 
ventilation is a function of minute- 
to-minute control and the careful and 
well regulated use of the “educated 
hand”’. 
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Coagulation Failure and a Hemorrhagic 
State Occurring During an Operation 


Paul E. Hodgson, M. D. * 
Ann Arbor, Michigan 


The anesthetist has to share many 
experiences with a surgeon during the 
course of an operation. Most of these 
experiences are pleasant and gratify- 
ing, but occasionally one may be 
frightening. A potentially dreadful 
experience can be the development 
of a hemorrhagic disorder. Fortunate- 
ly, this complication occurs infre- 
quently but when it does develop, it 
is usually unpredicted and unexpect- 
ed. It is manifested by the onset of 
uncontrollable oozing from the sur- 
faces of the operative wound during 
the operation or shortly following the 
conclusion of the procedure. The 
outcome may be fatal as a result of 
hypotension secondary to blood loss 
unless the hemorrhage can be con- 
trolled locally or unless the patient 
can be maintained until treatment 
and readjustment of the disordered 
physiology can arrest the bleeding. 
There is no doubt that this hemor- 
rhagic state signifies a failure in 
hemostasis, but in only about 50% 
of the cases can the cause of the 
failure be identified. Our inability to 
discover the source of the defect in 
the remaining 50% of the cases is 
related to the complexities of the 
blood clotting process and to the lack 
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of dependable methods for measuring 
the effect of the individual factors 
involved in hemostasis. 

Why blood remains fluid within the 
vascular system and yet normally 
undergoes clot formation when this 
system is interrupted has been a 
challenging question for years. In re- 
cent years it has become possible to 
sketch a plausible sequence of 
changes involved in hemostasis, and 
though a number of mysteries remain. 
this increased understanding of the 
hemostatic process has permitted the 
identification of the defects producing 
a variety of hemorrhagic diseases. 
Since uncontrollable hemorrhage is a 
possible hazard in any operation, the 
surgeon always attempts to discover 
pre-operatively whether a bleeding 
tendency exists. Fortunately, the his- 
tory presented by the patient, plus a 
few laboratory tests, usually suffice 
to give gross evidence of a normal 
clotting mechanism. Since most hem- 
orrhagic disorders give rise to bleed- 
ing episodes without relation to an 
operation, it is usually possible to in- 
vestigate the nature of the disease be- 
fore an operation and thus the sur- 
geon is able to modify his recom- 
mendations to the patient. Though 
the majority of hemorrhagic diseases 
can be recognized before an opera- 
tion, there are a few bleeding dis- 
orders which develop acutely during 
an operation or in the immediate 
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post-operative period and which are 
the result of an acquired defect in 
the clotting process produced by the 
stresses of the operation or the dis- 
ease necessitating the operation. It is 
this latter group of hemorrhagic 
states that will be the subject of the 
present comments. 

Before undertaking the discussion 
of the possible causes of such defec- 
tive hemostasis, it is pertinent to re- 
view the factors involved in the nat- 
ural control of hemorrhage. (Table I) 


Table I 
FACTORS INVOLVED 
IN HEMOSTASIS 
I. Extravascular 
A. Vessel Location v.s. Tissue Support 
B. Extravascular Tissue Tension 
C. Tissue Thromboplastic Activity 
II. Vascular 
A. Structure of Vessel Wall 
B. Physiologic Attributes 
1. Contractility 
2. Retractility 
3. Fragility 
4. Permeability 
III. Intravascular 
A. Hemostatic Platelet Plug 
B. The Coagulation Process 
C. Inhibitors of the Coagulation 
Process 








After an injury is inflicted, a se- 
quence of changes occurs as a result 
of the influences of extravascular fac- 
tors derived from the damaged tissue, 
of vascular factors inherent in the 
response of the severed blood vessel 
wall, and of intravascular factors re- 
lated to the coagulation mechanism 
of the blood. This is a dynamic chain 
of events in which normally the in- 
dividual elements cannot be isolated 
so that in any one area of injury 
various steps in the hemostatic proc- 
ess exist simultaneously. 

Bearing in mind the important 
concept of physiological motion with 
regard to the natural control of blood 
loss, a resume of the extravascular 
factors provides a logical starting 
point. A superficial vessel overlying 
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a rigid supporting structure such as 
bone is particularly vulnerable to in- 
jury, whereas a vessel protected by 
relatively rigid structures is less like- 
ly to be injured. Vessels situated be- 
neath the epithelium of body spaces, 
such as the nose and bowel, can bleed 
into these spaces with little resist- 
ance. Bleeding into fat or loose areo- 
lar tissue may be unimpeded for some 
time in contrast to bleeding into the 
fascial sheath of a muscle where the 
fascia effectively resists distention 
and tends to limit the extent of the 
hemorrhage. In addition to the ana- 
tomical factors involved, damaged 
tissues provide a chemical source for 
activation of the clotting mechanism 
in the blood. Though we are speaking 
of hemostasis in a positive direction, 
it should be pointed out that these 
same damaged tissues can be a source 
of inhibitors or destroyers of clotting. 

The injured blood vessels play an 
important role in hemostasis. The 
anatomical structure of the vascular 
wall influences the type of injury, the 
nature of the bleeding, and the re- 
sponse of the vessel to the injury. 
Thus thick-walled muscular arteries 
are better protected from injury than 
the thin-walled friable veins. How- 
ever, venous bleeding is more likely 
to be controlled spontaneously or by 
pressure because the column of blood 
flowing through veins is under low 
pressure. The endothelial lining of the 
blood vessel favors the fluid state of 
the blood, and when it is disrupted, 
the cells tend to swell and changes 
occur which permit the blood plate 
lets to clump and become attached 
to the site of injury. The functional 
capacity of vessel walls affects hemo- 
stasis. When a vessel whose wall con- 
tains muscle is severed, there is a 
transient contraction of the lumen 
and the elastic fibers in the wall 
shorten, retracting the free end of 
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the vessel. These responses favor the 
action of the extravascular and intra- 
vascular factors in producing a hemo- 
static clot. Fragility is a property 
related to the structure of the blood 
vessel wall which expresses the re- 
sistance of a given segment of vessel 
to disruption from increases in intra- 
vascular pressure. Thus the smaller 
thin-walled arterioles and venules are 
more likely to rupture when con- 
fronted with local increases in inter- 
nal pressure than are the larger 
muscular well-supported vessels such 
as the main systemic arteries which 
are designed to withstand the full 
force of the heart’s action. Permeabil- 
ity is the final independent property 
of a blood vessel wall. This term 
describes the function which permits 
the exchange of substances between 
the blood and the fluid medium out- 
side of the blood vessels and body 
cells—the interstitial fluid. The term 
is employed in reference to the capil- 
lary bed where the endothelial cells 
and intracellular cement control the 
exchange. The capillary wall is very 
sensitive to changes in physical and 
chemical environment to which it 
responds by changes in permeability. 
Although the site of bleeding in a 
hemorrhagic diathesis has not been 
definitely localized, the capillary bed 
or immediately adjacent arterioles are 
usually indicted because marked in- 
crease in permeability and minute 
ruptures of the vessel wall allow the 
escape of blood. 


The intravascular factors complete 
the process of hemostasis. The blood 
platelets appear to be essential to 
the integrity of the capillary wall. 
They have unique property of clump- 
ing or agglutinating at the site of 
an opening, preventing loss of blood; 
and when a blood vessel is injured, 
the platelets mass to form a hemo- 
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static plug. As some of the platelets 
are disrupted in this process, a sub- 
stance is released which produces a 
chemical vasoconstriction perpetuat- 
ing the original contraction of the 
vascular wall which was produced 
by the injury, and another substance 
is released which combines with cer- 
tain plasma factors to initiate the 
clotting process. A final function of 
platelets concerns their part in the 
retraction and anchorage of the fibrin 
clot which is laid down as the result 
of blood coagulation. The dynamic 
features typifying the whole hemo- 
static process are emphasized in the 
scheme of coagulation. (Figure I) 


As it is outlined in skeletal form, 
coagulation occurs in phases of 
changes which are antagonized by 
inhibitors so that the balance between 
accelerating factors and_ inhibitory 
substances determines whether there 
will be a clot or perhaps uncontrol- 
lable oozing from interrupted vessels. 
Initially, active thromboplastin 
evolves from substances introduced 
by the tissues or platelets plus factors 
normally present in the plasma. The 
thromboplastin, with the help of cal- 
cium ions, activates the two accelera- 
tor systems which convert prothrom- 
bin to thrombin. This enzyme then 
produces a fibrin clot from fibrinogen. 
The plasma normally contains the 
plasma factors of the first phase, 
among which is anti-hemophilic 
globulin. Also the precursors of the 
labile and stable accelerators of the 
second phase, prothrombin, and fi- 
brinogen, are present in the normal 
plasma. In addition, antithrombo- 
plastin, antithrombins including he- 
parin, and fibrinolysin (plasmin) ex- 
ist in the plasma in active or inactive 
precursor states ready to limit the 
extent of blood clotting within the 
vascular tree. 
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The fibrinolysin system is the im- 
portant mechanism available to the 
body for destroying clots. (Figure IT) 
It is responsible for the liquefaction 
of extra-vascular clots, and, though 
its function in the plasma is not 
clearly defined under normal condi- 
tions, it logically plays a role in lim- 
iting the extension of intravascular 
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thrombi which form to plug the small 
leaks which develop continually and 
spontaneously. There is good evidence 
that the various coagulation factors 
are being used up and replenished 
continually, supporting the idea that 
thrombi are being formed to protect 
the intregrity of the vascular tree. 
The fibrinolysin-antilysin system, as 


Figure II 
THE FIBRINOLYSIN - ANTIFIBRINOLYSIN ENZYME SYSTEM 
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it is currently understood, rivals the 
complexity of the coagulation scheme. 
A precursor, profibrinolysin (plas- 
minogen) is present in the plasma. 
The active enzyme, fibrinolysin 
(plasmin), is produced by the action 
of a catalyst, fibrinolysokinase. This 
activator is present in varying con- 
centrations in the tissues of the body 
from which it is released by tissue 
injury or necrosis. It is also supplied 
by streptococci and staphylococci as 
streptokinase or staphylokinase—a 
product that contributes to the path- 
ogenicity of these organisms. The 
active enzyme is capable of lysing the 
fibrin clot, its precursor fibrinogen, 
and in high concentration it can de- 
stroy prothrombin and the labile ac- 
celerator, as well. Its action is inhib- 
ited by an antifibrinolysin which is 
present in plasma. In addition to this 
inhibitor, there is evidence for the 
existence of an inhibitor of the fibri- 
nolysokinase in tissue. 


This brief review of the factors 
involved merely stresses the point 
that the spontaneous arrest of bleed- 
ing results from the synchronous 
action of all of the factors. Further- 
more, in support of clinical observa- 
tions, it is evident that severe defects 
in hemostasis can exist with no recog- 
nizable abnormality in blood coagu- 
lation while, on the other hand, 
serious impairment in blood coagula- 
tion may not be manifest in a disorder 
of hemostasis in the absence of un- 
usual stress. 


To return to the problem of an 
acquired bleeding tendency develop- 
ing during or immediately following 
an operation, it should be empha- 
sized that this complication usually 
develops at a time when the patient 
shows other evidence of not tolerating 
the procedure very satisfactorily. 
When it is recognized that uncontrol- 
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lable oozing is present, it is difficult 
to decide whether the hemorrhagic 
disorder is the cause or effect of the 
deterioration of the patient. Then 
when resuscitation is attempted, the 
cause or effect issue becomes purely 
academic because the surgeon and 
anesthetist are usually battling a re- 
sistant hypotension and anoxia as 
well as the disordered hemostasis. 





Table II 


FACTORS ASSOCIATED WITH AN 
ACUTELY ACQUIRED HEMORRHA- 
GIC STATE OCCURRING DURING 
AN OPERATION 

Anoxia - Hypoxia (Hypotension) 
Depression of Liver Function 
Manipulation of the Lung 

Massive Transfusion 
Transfusion Reaction 

Cancer - Tissue Necrosis 





The cases of the hemorrhagic dia- 
thesis that have been described by a 
number of observers have been as- 
sociated with a series of circum- 
stances that are not uncommon prob- 
lems to the anesthetist or surgeon. 
(Table II) It will be evident that 
a number of the factors may be 
operating at the same time; in fact, 
it is frequently difficult to separate 
the physiologic consequences of one 
factor from another. Thus a period 
of hypoxia or anoxia is almost in- 
variably associated with the onset of 
uncontrollable bleeding. Hypotension 
accompanies or contributes to the 
oxygen deficit, and the net result of 
this situation is cellular injury or 
death of the particularly vulnerable 
tissues such as nervous tissue, the 
liver, and heart muscle. Although the 
mechanism of the effect on hemostasis 
is not clear, failure of transportation 
of the coagulation factors as a result 
of impaired circulation, the intro- 
duction of accelerators and inhibitors 
as an outcome of cell injury, and the 
failure of production of coagulation 
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factors because of damage to the 
source of supply may all lead to 
hemostatic failure. Preoperative liver 
dysfunction may be intensified by 
the depression of liver activity pro- 
duced by general anesthesia and con- 
sequently interfere with the supply 
of the coagulation factors. Trans- 
thoracic procedures have been re- 
sponsible for a number of hemorrhag- 
ic states. Manipulation of the lung 
is apt to produce or abet hypoxia. 
In addition, the fact that lung tissue 
is a good source of thromboplastin 
and fibrinolysokinase has been offer- 
ed as a partial explanation for the 
relationship between manipulation of 
the lung and a bleeding tendency. 
The need for massive transfusions 
not only indicates the severity of the 
operative stress but may also contri- 
bute to coagulation defects by virtue 
of the loss of the unstable coagulation 
factors attending the storage of blood. 
Storage of blood leads to prompt dis- 
appearance of the platelets, progres- 
sive loss of prothrombin and conse- 
quently thrombin activity, and a 
decrease in the accelerators of the 
first and second phases of the coagu- 
lation process. If a few clots form 
because of failure of complete admix- 
ture of the anticoagulant solution 
during the process of drawing the 
blood, there is further loss of the 
factors just mentioned plus consump- 
tion of some of the available fibrino- 
gen. The inactivation of calcium ions 
by the citrate of the storage solution 
has been indicted as a source of diffi- 
culty, but this chemical reaction has 
not been proven to be a limiting 
factor in the behavior of the coagula- 
tion process in massive transfusions. 
A transfusion reaction may contribute 
to a hemorrhagic state by inducing 
antibody production after sensitiza- 
tion has been developed from pre- 
vious transfusions, by contributing to 
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the release of circulating anticoagu- 
lants which remain ill-defined, or by 
affecting the integrity of the small 
blood vessels. The exact mechanisms 
of the effects of transfusion reactions 
are not well understood but it cannot 
be denied that they can contribute 
to a bleeding tendency. Finally, tissue 
death or abnormal neoplastic tissue 
growth may be related to an acquired 
hemorrhagic condition that becomes 
apparent at the time of or shortly 
following an operation. This relation- 
ship has been explained by the release 
of substances that accelerate fibrino- 
gen conversion—such as thromboplas- 
tin—leading to a deficiency in fi- 
brinogen through formation of fibrin 
thrombi; it has been related to the 
abnormal release of fibrinolysokinase 
which activates the lytic system lead- 
ing to destruction of fribin clots; or 
it may be connected with other fac- 
tors which have not been identified 
as yet. Admittedly these explanations 
are in part conjectural. The influence 
of neoplastic, inflammatory, or ne- 
crotic changes in tissues on the coagu- 
lation mechanism becomes quite con- 
fusing when it is pointed out that 
hypercoagulability of the blood and 
venous thrombosis not infrequently 
accompany the same tissue changes. 


It is evident that the aforemention- 
ed circumstances occurring with a 
failure in hemostasis are not mutually 
exclusive so that any time this com- 
plication develops, one or more of 
these conditions may be contributing 
to the uncontrollable bleeding. In 
spite of this fact, it is possible to 
outline the basic defects in hemostasis 
that potentially could give rise to a 
hemorrhagic state. (Table III) Defi- 
cient thromboplastin activity is pro- 
duced by unopposed circulating anti- 
coagulants which may result from 
anaphylactic shock or a transfusion 
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reaction. Interference with thrombin 
formation is related to a reduction 





Table III 
DEFECTS RELATED TO AN ACUTELY 
ACQUIRED HEMORRHAGIC STATE 
I. Defective Coagulation 
A. First Phase - Deficient Thrombo- 
plastin Formation 
1. Circulating Anticoagulants 
a. Anaphylactic Shock 
b. Transfusion Reaction 
B. Second Phase - Deficient Thrombin 
Formation 
1. Hypoprothrombinemia 
2. Deficiency of Stable or Labile 
Accelerators 
a. Liver Disease 
b. Vitamin K, Deficiency 
Formation or Absorption 
c. Massive Transfusion 
C. Deficient Fibrin Clot 
1. Hypofibrinogenemia 
a. Liver Disease 
b. Massive Transfusion 
c. Excessive Fibrinolytic 
Activity 
d. Excessive Thromboplastic 
Activity —Defibrination 
II. Defective Coagulation plus Vascular 
Abnormalities 
A. Vascular Purpura 
B. Anaphylactoid Purpura 
1. Transfusion Reactions 
2. ? Antiplatelet Factor 
3. ? Thrombasthenia 





in available prothrombin or the pro- 
thrombin-thrombin conversion accel- 
erators which may result from pre- 
existing liver disease or Vitamin K, 
deficiency or may be produced by 
massive transfusion of stored whole 
blood. The fibrinogen available for 
clot formation may be reduced by 
failure of formation, as in liver dis- 
ease and massive transfusions, by 
destruction of the fibrin clot or fi- 
brinogen from excessive fibrinolytic 
activity, or by excessive thrombo- 
plastic defibrination which produces 
widespread fibrin deposition without 
relation to orderly hemostasis. And, 
finally, defective coagulation may be 
combined with vascular abnormalities 
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induced by allergic phenomena which 
are poorly understood. 

The treatment of a hemorrhagic 
state acquired during the operative 
period includes supportive measures 
which are universally used in treating 
hypoxia or blood loss from any cause 
and measures designed to correct the 
hemostatic defect. The latter mea- 
sures presuppose identification of the 
defect which, as noted earlier, is not 
possible in approximately 50% of 
the cases. Further, in a number of 
instances in which the defect is final- 
ly demonstrated by means of various 
laboratory tests, the information is 
not useful practically in managing the 
individual patient because the time 
required to accomplish identification 
is too long or no specific means is 
available for counteracting the cause 
of the hemostatic failure. Thus, it is 
necessary to have a plan of treatment 
that can be initiated as soon as the 
hemorrhagic state appears. 

The primary aim is to sustain 
the patient until the process can be 
halted by the body and/or some 
supplementary specific measure. The 
importance of maintaining oxygen 
supply and supporting oxygen and 
carbon dioxide exchange is unques- 
tioned. The considerations involved 
are, of course, assuring effective ven- 
tilatory exchange, protection of func- 
tioning pulmonary tissue, mainte- 
nance of cardiac action, support of 
the vascular tone, and provision of 
erythrocytes for oxygen and carbon 
dioxide transport. Some of the correc- 
tive measures are well established as 
beneficial in the treatment of a hem- 
orrhagic state while others offer un- 
certain help. Removal of a neoplasm, 
inflammatory tissue, or dead tissue 
can eliminate one factor contributing 
to the bleeding. Whole blood is em- 
ployed universally to maintain an 
adequate blood volume in the face of 
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blood loss, and fresh whole blood is 
a dependable source of the coagula- 
tion factors necessary for hemostasis. 
Similarly, fresh plasma supplies func- 
tional coagulation factors, but it is 
not as desirable as whole blood in an 
acute bleeding episode because of the 
absence of red blood cells. Serum may 
supply some antilysin in addition to 
its temporary colloid osmotic effect, 
but the actual amount of antilytic 
activity is quite variable and not 
dependable. Fibrinogen is valuable 
in those instances in which a fibrino- 
gen deficit exists as a result of its 
destruction or utilization. Vitamin K, 
can be given intravenously as an 
emulsion without fear of adverse ef- 
fects when used in the usual 50 
milligram dose. Protamine sulfate and 
toluidine blue are potent antagonists 
of heparin and _ heparin-like sub- 
stances, but in the hemorrhagic state 
the action of these substances is 
difficult to assess. If the anticoagu- 
lant effect in the abnormal blood can 
be reversed in a sample of the blood 
by either of these substances, it would 
be worthwhile to administer one of 
them. There is little doubt of the 
importance of vitamin C in the func- 
tion of the intercellular cementing 
substances which is vital to the integ- 
rity of the capillary and arteriole 
walls, and, consequently, administra- 
tion of vitamin C may be helpful. 
The position of adrenochrome is not 
clear, though evidence indicates that 
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it may play a role in the vascular 
factors of hemostasis. Furthermore, 
it is relatively non-toxic so that its 
empiric use is not hazardous when a 
vascular defect is believed to exist. 
Corticotropin, hydrocortisone, and 
cortisone have been effective in con- 
trolling some hemorrhagic states as- 
sociated with antibody reaction and 
“overactivity” of the spleen. It ap- 
pears that the steroids can affect 
intravascular and vascular factors in 
hemostasis, but the exact position of 
these substances is not clear. They 
can be used safely in acutely ac- 
quired adrenal insufficiency and may 
be helpful in the hemorrhagic state 
associated with an allergic reaction. 


This review of the hemostatic proc- 
ess and of the possible causes of an 
acute hemorrhagic state arising dur- 
ing an operation was designed to 
emphasize the aspects of the problem 
that are understood and to point out 
the unknown facets that still exist. 
A program of treatment is offered 
for your consideration with the hope 
that it can be revised in the future 
to include more specific corrective 
measures. Though a fatal bleeding 
state is infrequent, it behooves us 
all to be aware of the condition so 
that early recognition and initiation 
of treatment will give the affected 
patient the best possible chance to 
recover. 
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Pulmonary Function 


E. George Beer, M.D. + 
Oakland, California 


Pulmonary function as a unit in- 
cludes adequate oxygen supply to the 
tissues as well as the elimination of 
carbon dioxide and the maintenance 
of a pH of 7.40 in the arterial blood. 
In discussing pulmonary physiology 
and some of the tests used to study 
the pulmonary function, I shall use 
the nomenclature agreed upon in 
1950 and published in the Federation 
Proceedings of that same year (9: 
602-605, 1950). 


I would furthermore like to point 
out that all tests discussed show us 
some aspect of the patient’s pulmo- 
nary function—they never explain 
why this function is disturbed in a 
certain way. In other words, we still 
have to make a clinical diagnosis 
before we can evaluate the deviation 
from the physiological norm. 


Pulmonary function will be easier 
to study and to understand if we 
break it down into several separate 
phases, always realizing that these 
present but different facets of one 
unit. 


We distinguish between ventila- 
tion, diffusion or respiratory gas ex- 
change and pulmonary capillary blood 
flow, and we shall discuss them in this 
order. 


*Chief, Anesthesiology Section, Veterans 
Administration Hospital Oakland, Calif. 

Presented at the annual meeting of the 
Western States Section of Nurse Anesthetists 
in San Francisco, April 27, 1955. 


VENTILATION 


Ventilation is the movement of 
gas mixtures, like atmospheric air or 
anesthetic mixtures, into the lungs 
and out of them and the distribution 
of these mixtures within the alveolar 
space. It represents that part of pul- 
monary function which is most fami- 
liar to us, so familiar indeed, that we 
are likely to overlook the importance 
of the other two functions. Effective 
and efficient ventilation requires first 
of all patent, unobstructed air pas- 
sages, an intact, freely expandable 
chest wall, a stable mediastinum, a 
properly functioning neuromuscular 
apparatus and normal elasticity of the 
lung tissue. Any deviation from nor- 
mal in any of these structures tends 
to interfere with the mechanics of 
ventilation, leading to inadequate 
oxygenation, carbon dioxide retention 
and a pH shift towards acidosis. 

We all know the deleterious effects 
of an obstructed airway, of a wide 
open chest and a swinging medias- 
tinum. We might not see a patient 
with poliomyelitis every day, but the 
effects of the neuromuscular paraly- 
sis of a high spinal anesthesia impair 
ventilation just as thoroughly as does 
muscle paralysis from  curare-like 
drugs or excessive depth of anesthesia 
and premedication. These are all con- 
ditions we are trained to detect. We 
should be capable of remedying them. 
Other conditions, like emphysema or 
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pulmonary fibrosis, are less dramatic, 
but they interfere with ventilation 
and reduce the reserve not any less 
than the other disturbances just 
mentioned. 

It would be particularly desirable 
for anesthetists to know before sur- 
gery the status of their patient’s pul- 
monary function and the degree of 
pulmonary insufficiency present. 
Dyspnea is the leading sign of venti- 
latory insufficiency, but it is a sub- 
jective sign, present only with pro- 
nounced failure and masked by 
heavy sedation or general anesthesia. 
There are, however, tests that will 
enable us to analyze the ventilation 
and detect mild degrees of insuffi- 
ciency before failure becomes clinical- 
ly manifest under the stresses of 
surgery and anesthesia. 

We know today that the measure- 
ment of the lung volumes that has 
been praticed for a long time is in 
itself not adequate to evaluate ven- 
tilation. Nevertheless, these measure- 
ments provide us with a certain 
baseline for comparison and evalua- 
tion of other tests. We distinguish 
between lung volumes that do not 
overlap and lung capacities that in- 
clude two or more of the volumes. 


Tidal Volume—the amount of 

gas mixture inspired or expired 

during each respiratory cycle. 
(Average adult: 500 ml.) 


Inspiratory Reserve Volume 
—the maximum amount of gas 
that can be inspired from the 
resting end-inspiratory position. 

(3100 ml.) 


Expiratory Reserve Volume 
(formerly supplemental air)— 
the maximum amount that can 
be expired from the resting end- 
expiratory level. (1200 ml.) 


Residual Volume (formerly 
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residual air)—the amount of gas 
remaining in the lung after maxi- 
mum expiration. It cannot be ex- 
pelled unless the chest wall is 
open or the intrapleural pressure 
is increased as in pneumothorax. 

(1200 ml.) 


Total Lung Capacity — the 
amount of gas in the lung at 
the end of a maximum 
inspiration. (6000 ml.) 


Vital Capacity—the maximal 
amount of air that can be ex- 
pelled forcefully after a maxi- 
mum inspiration. (4800 ml.) 


Inspiratory Capacity (former- 
ly complemental air)—the maxi- 
mum that can be inspired from 
resting expiratory level. 

(3600 ml.) 


Functional Residual Capacity 
—the amount of gas remaining 
in the lung at the end of the 
resting expiration. (2400 ml.) 


The residual volume, the function- 
al residual capacity and the total 
lung capacity cannot be measured 
directly, but have to be calculated 
by measuring the concentration of 
nitrogen in the expired gas mixture 
after breathing 100% oxygen for 7 
minutes. The other volumes and 
capacities can be measured directly. 
Deviations from the average might be 
significant; normal values, however, 
can be present with marked ventila- 
tory insufficiency. Patients with 
asthma or pulmonary emphysema, 
for instance, might have normal tidal 
volumes and vital capacities with only 
an increased functional residual ca- 
pacity and a reduced inspiratory re- 
serve volume and be completely dis- 
abled. The reason for this: none of 
the tests described so far pay atten- 
tion to the time element, the speed 
and the ease of moving gas volumes 
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into the lungs or out of them. A pa- 
tient with a closed pneumothorax 
might have a marked reduction of 
his vital capacity and total lung ca- 
pacity, but with normal tidal volume 
he might be capable of moderate 
efforts without dyspnea. 

Fortunately, there are simple vol- 
ume-per-time measurements available 
that permit us to obtain a rather 
rapid, reliable estimate of our pa- 
tients’ ventilatory reserve. One is the 
“timed vital capacity”—it gives us 
the fractions of the vital capacity, 
expelled at the end of 1, 2 and 3 sec- 
onds. Normally 83% should be ex- 
pelled at the end of 1 second, 97% 
after 3 seconds. Obstructive lesions, 
like asthma, greatly reduce the frac- 
tions expelled during the first second, 
because the free gas flow is greatly 
impaired in this condition. In evaluat- 
ing patients for thoracic surgery, 
two other tests proved particularly 
valuable to me. They are the walking 
ventilation (WV) and the maximum 
breathing capacity (MBC), one 
measuring the amount of air exhaled 
during moderate exercise (walking 
for three minutes at a speed of 180 
feet per minute), the other measuring 
the air volume expelled during vigor- 
ous and forceful inhalation and ex- 
halation (for 15 or 30 seconds), and 
both calculated as output per minute. 
The drawback of these tests, especial- 
ly MBC, is the necessary cooperation 
of the patient. We may, however, 
safely assume that a surgical patient 
will more readily cooperate than one 
with compensation claims. 

Patients with marked ventilatory 
insufficiency might, of course, not be 
capable of undergoing these tests 
without severe dyspnea. However, you 
cannot subject patients unable to 
tolerate the tests to surgery or anes- 
thesia as they have no pulmonary 
reserve of any significance. The walk- 
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ing ventilation gives a fairly constant 
value, around 10 to 20 liters per 
minute, and is an excellent base line 
to evaluate ventilatory or overall 
pulmonary efficiency and economy. 
It does not change in the presence of 
pulmonary pathology unless there are 
extensive changes and destruction of 
the pulmonary tissue. The maximum 
breathing capacity depends on sex, 
age, and body surface and indicates 
the upper limits of the pulmonary 
reserve. It has been shown that the 
index of walking ventilation over 
maximum breathing capacity gives 
us a quick estimate of the ventilatory 
reserve. Patients whose index WV/- 
MBC approaches or exceeds 0.5 are 
severely dyspneic and cannot tolerate 
extensive surgery. The normal index 
is about 0.2, and patients whose in- 
dex does not exceed 0.3 are usually 
good surgical risks. About 80% of 
our patients can be rapidly and ade- 
quately evaluated with walking ven- 
tilation and maximum breathing ca- 
pacity. It is the remaining 20%, the 
borderline cases, that need much 
more thorough and elaborate studies, 
not only of the mechanics of ventila- 
tion, but also of the oxygen uptake, 
the functional residual capacity, and 
the oxygen saturation as well as the 
pH of the arterial blood. 

In patients scheduled for pulmo- 
nary resection, we are, in addition, 
concerned with the function of each 
individual lung. Divided endobron- 
chial catheters, like Carlens’ cathe- 
ter, which you may have used for 
anesthesia, were originally designed 
for such simultaneous bronchospiro- 
metric function studies of the sepa- 
rate lungs. One part is introduced into 
the left mainstem bronchus and sealed 
off with an inflated cuff; the other 
half terminates in the trachea with 
its separate endotracheal cuff, and 
collects the air from the trachea and 
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the right lung alone. Bronchospiro- 
metry provides valuable information, 
but it involves obstructive breathing 
through narrow tubes. We found the 
Carlens tube life-saving in two cases 
of massive pulmonary hemorrhage, 
but we feel that other endobronchial 
tubes, like the Bonica tube, produce 
less obstruction (if any) and resis- 
tance. The great advantage of the 
Carlens tube lies in the facility of 
more or less blind intubation, which 
is of importance in massive pulmon- 
ary hemorrhage. We cannot recom- 
mend its routine use for anesthesia 
until a new design with a larger lumen 
reduces resistance to airflow. The 
resistance is large enough to limit 
evaluation of bronchospirometric data 
to a comparison between right and 
left lung. Normally about 55% of 
the ventilation and the oxygen uptake 
are carried by the right lung, 45% 
by the left. When, for example, bron- 
chospirometry and fluoroscopy show 
that one side carries 80% of the func- 
tion, then we can safely assume that 
resective surgery on the other side 
not only will not impair, but might 
even improve overall function. On 
the other hand, surgery, no matter 
how urgent, is impossible if the side 
carrying 80% of the function would 
even temporarily be put out of com- 
mission by a thoracotomy. 

If a hospital does not have an 
elaborate physiology laboratory avail- 
able, some rough estimate of the 
ventilation can be obtained by having 
the patient observed before the fluo- 
roscope. The degree of freedom of 
movement of the ribs and the dia- 
phragm, the speed of aeration during 
inspiration, and airtrapping during 
expiration can easily be estimated be- 
fore the fluoroscope. Usually a chest 
physician or a thoracic surgeon will 
be most proficient at evaluating these 
observations. We have occasionally 


175 


used the clinical trial of anesthesia to 
estimate the effect of a proposed 
pneumonectomy. We introduce a 
Bonica tube into the mainstem bron- 
chus of the lung that would have to 
carry pulmonary function during and 
after surgery. If a rapid deterioration 
of the patient is observed after ex- 
clusion of the “operative” lung it 
would be wise to advise against sur- 
gery. These tests are not as elegant 
and convincing as bronchospirometry 
or arterial oxygen determination, but 
they might prove helpful where no 
other way of evaluation is available. 

In discussing ventilation we should 
at least briefly mention the anatomi- 
cal dead space. With a tidal volume 
of 500 ml. and 150 ml. dead space, 
we have an effective alveolar venti- 
lation of 350 ml., which, at a rate 
of 16 breaths per minute, would make 
for a minute volume of 8000 ml. and 
a minute alveolar volume of 5600 ml. 
A tidal volume of 250 ml. with a rate 
of 32, as might be present in a de- 
pressed patient, will produce the 
same minute volume, but the effec- 
tive alveolar volume would be re- 
duced to 3200 ml. This disproportion 
between dead space and tidal volume 
is one of the reasons for the proges- 
sive hypoxia and carbon dioxide ac- 
cumulation in respiratory depression 
and emphysema. It explains the ef- 
fectiveness of properly applied con- 
trolled or assisted breathing. 

We have so far assumed the 
inspired gas mixtures to be evenly 
distributed within the lungs. This 
may be approximately correct in the 
healthy individual. In many condi- 
tions, like asthma, emphysema, pul- 
monary fibrosis, where the elasticity 
of the lung tissue deteriorates and 
local bronchiolar obstruction devel- 
ops, we will find areas where the 
blood in the pulmonary capillaries is 
not properly oxygenated. Such uneven 
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distribution and ventilation leads to 
admixture of unoxygenated blood into 
the arterial blood stream, to reduction 
of the overall oxygen tension and ar- 
terial oxygen saturation. Even breath- 
ing 100% oxygen will fail to correct 
this type of hypoxia and restore effi- 
cient ventilation. The adequacy of 
pulmonary ventilation depends on 
numerous other factors—such as den- 
sity and viscosity of the inspired gas 
mixtures, whether the airflow is 
smooth and laminary or turbulent— 
all of which tend to influence the in- 
trabronchial resistance. 

Up to now we have discussed 
pulmonary function only in its ven- 
tilatory aspects. Ventilation can be 
measured with comparative ease and 
give us a good estimate of patient’s 
reserve-information adequate for most 
procedures in general surgery. How- 
ever, adequate ventilation and air 
mixing do not assure per se adequate 
tissue oxygenation and carbon diox- 
ide removal. 


DIFFUSION 


Diffusion is the next aspect of the 
pulmonary function that comes into 
play after a gas volume has been 
moved into the alveolar space. Diffu- 
sion is the process of gas exchange 
through semipermeable membranes. 
The exchange of oxygen and carbon 
dioxide through the alveolar epithe- 
lium has until recently been of more 
interest to the physiologist than to 
the clinician. We know that COs is 
about 20 times as diffusible as oxy- 
gen and that, therefore, all clinical 
abnormalities of diffusion manifest 
themselves early as impaired oxygen 
uptake and not as CO» accumulation. 
We know furthermore that diffusion 
is impaired in such conditions as 
Boeck’s sarcoid of the lung, beryllio- 
sis, asbestosis, scleroderma, certain 
gas poisoning and neoplasms. The 
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measurements of this function in- 
volve arterial and alveolar gas analy- 
sis after breathing reduced oxygen 
percentages, etc. We really are only 
just beginning to gather information 
about diffusion, and this knowledge 
is at this stage not too useful in our 
field. 


PULMONARY CAPILLARY 
BLoop FLow 


Unless the pulmonary capillary 
blood flow is adequate as to volume, 
pressure and speed of flow, as well 
as evenly distributed, the overall pul- 
monary efficiency of oxygen uptake 
and carbon dioxide removal will be 
impaired. The effects will be the 
same whether this disturbance of the 
flow is due to inadequate pumping, 
as in right-sided heart failure, or to 
an intracardiac or intrapulmonary 
shunt, as in ventricular septal defects, 
cardiac congenital anomalies, pulmo- 
nary hemangiomas, atelectasis or 
pneumonias. There will be hypoxia, 
carbon dioxide accumulation and pH 
shift towards acidosis not correctable 
in all cases by oxygen administration. 
Certain of these conditions, like car- 
diac malformation or hemangiomas, 
can sometimes be surgically correct- 
ed, and it is in these conditions that 
a physiology laboratory will assist 
greatly in evaluating the cardiopul- 
monary function through arterial and 
alveolar gas analyses obtained by 
cardiac and pulmonary artery cathe- 
terization. A simple method might be 
developed from these studies some 
day that will help us obtain a contin- 
uous reading of the patient’s arterial 
and alveolar oxygen, carbon dioxide, 
and blood pH during anesthesia. The 
emphasis is on simple, foolproof, and 
inexpensive equipment; the tests and 
equipment we have now do not satis- 
fy these requirements. 
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SUMMARY 


We have superficially discussed the 
different aspects of pulmonary func- 
tion, a function with which we inter- 
fere day in, day out, during the con- 
duct of our anesthesia. I have tried 
to show you how delicately balanced 
the mechanics and the physiochem- 
istry of breathing are, and how any 
disturbances of either ventilation, 
diffusion, or pulmonary capillary 
blood flow lead to the same combina- 
tion of hypoxia, carbon dioxide accu- 
mulation, and respiratory acidosis. I 
have tried to point out how inade- 
quate sometimes our means of evalu- 
ation are, how carbon dioxide might 
accumulate in a depressed patient 
breathing oxygen without assistance. 
I feel that our duties are not limited 
to the avoidance of cyanosis and 
surgical shock. I realize that many 
of the tests to evaluate pulmonary 
function are at this time not avail- 
able to most of us. Constant atten- 
tion and observation of our patients, 
however, can be practiced by all of 


177 


us and will have to be continued, no 
matter what tests and apparatus may 
become available in the future. And 
remember, hypoxia kills quickly, but 
carbon dioxide and acidosis, however 
insidious, may be just as fatal. 


The knowledge of pulmonary func- 
tion provides a guide for the treat- 
ment of numerous nonsurgical dis- 
eases, like asthma, pulmonary fibro- 
sis and emphysema. It gives us a 
picture of a patient’s pulmonary re- 
serve and thereby can help us in the 
conduct of safe anesthesia. 
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Effect of Operative Positions 
On Vital Signs During Anesthesia 


Marjorie Day, B.S., R.N.* 
Cincinnati, Ohio 


Many times we have wondered why 
a patient’s blood pressure has fallen, 
or his pulse pressure has narrowed, 
when he has been turned on his side, 
abdomen, or into some other opera- 
tive position. Is it normal for this to 
occur, or is it due to the anesthesia, 
or to the position? 

Some investigators, whose research 
on postoperative complications have 
included studies on vital capacity 
following abnormal positions, believe 
that malpositions may be the cause 
of many surgical fatalities. 

With the view of accumulating ad- 
ditional data on the effect of opera- 
tive positions on vital signs during 
anesthesia, I recently conducted a 
series of experiments in which I re- 
corded the blood pressure, pulse, and 
respiration of 38 normal, healthy 
adults in the most common operative 
positions. All were unsedated and 
unanesthetized. The following is a 
report of my findings. 

First, the blood pressure, pulse and 
respirations were checked with the 
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patient in the supine position. The 
subjects were allowed to remain in 
the supine position for 20 minutes at 
which time their blood pressure, pulse 
and respiration was again checked. 
These readings—checked after the 
20-minute period of relaxation—were 
considered to be normal values for 
this experiment. 


LATERAL POSITION 


In this position, systolic pressures 
dropped from 0 to 22 mmHg** with 
an average fall of 11 mm. Diastolic 
readings dropped from 2 to 20 mm— 
with the exception of one person 
whose diastolic reading rose 12 mm. 
Pulses decreased 3 beats per minute 
Respirations showed very little 
change. 

Subjects were kept in the lateral 
position for 10 minutes. At the end 
of this period, systolic pressures had 
dropped an average of 17 mm, and 
diastolic, an average of 8 mm. Pulses 
dropped an average of 13 beats per 
minute. Respirations increased ap- 
proximately 4 per minute. 

Readings changed in direct pro- 


portion to length of time the position 


**Hereafter mm will refer to mmHg. 
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was maintained, and to the weight of 
the individual. 


LATERAL PosITION WITH 
KIpNEY Rest ELEVATED 


While subjects were still in the 
lateral position, the kidney rest was 
elevated for a period of 15 minutes. 
Here the greatest incidence of fall 
in blood pressure occurred as soon as 
the ridge was raised, with very little 
subsequent change noted. Drops in 
systolic pressure ranged from 8 to 50 
mm with an average fall of 25 mm. 
Diastolic pressures dropped only 10 
mm. In all instances, pulse pressures 
narrowed. Pulse rates became slower 
by about 8 beats, and respirations 
increased 5 breaths per minute. All 
subjects stated it was difficult to 
breathe in this position; two com- 
plained of head pounding, and one 
complained of precordial pain. 

Even after the kidney rest had 
been lowered for 5 minutes blood 
pressures had not returned to normal, 
the patients remaining somewhat hy- 
potensive for 15-20 minutes. During 
this period, systolic pressures ranged 
from 6 to 22 mm lower than normal; 
diastolic pressures averaged 10 mm 
above normal. Pulse beats stayed 
within normal limits, as did respira- 
tions, except for one patient. 


PRONE POSITION 

In this position, patients’ readings 
were taken at the end of 5 and 10 
minute intervals. At the end of 5 
minutes, the following changes were 
noted: Systolic pressures dropped 5 
mm and diastolic dropped 6 mm. 
Pulses dropped 7 beats per minute. 
Respirations remained unchanged, ex- 
cept in two instances. At the end of 
10 minutes: systolic pressures drop- 
ped an average of 4 mm, and diastol- 
ic pressures dropped 6 mm. Pulses 
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decreased 6 beats per minute. Respi- 
rations remained unchanged. This 
was the most comfortable of all 
positions. 


TRENDELENBURG POSITION 

Positions tested were from 5 to 20 
degrees. After 5 minutes in the 10- 
degree position, the subjects’ systolic 
pressures dropped an average of 8 
mm. Diastolic pressure drops aver- 
aged 6 mm. Pulses decreased 7 beats 
per minute. Respirations changed 
only 2 breaths per minute. 

Placed in a 20-degree position for 
an additional 10 minutes, the sub- 
jects’ systolic pressures dropped an 
additional 4 mm. Diastolic pressures 
elevated 13 mm, with the end result 
of very narrow pulse pressures. In 
two instances pulse pressures nar- 
rowed from 50 mm to 16 mm. Here 
again, changes were in direct pro- 
portion to length of time the position 
was maintained, and to the weight of 
the individual. In any degree of 
Trendelenburg position, respirations 
changed little in rate, but a decrease 
in depth was noted. Subjects found it 
more difficult to breathe when placed 
in the severe, rather than in the 
moderate degree of Trendelenburg 
position. 


KRASKE’S OR JACKKNIFE POSITION 

In this position a pillow was placed 
under the chest to facilitate chest 
expansion. In half the cases tested, 
the blood pressures remained essen- 
tially unchanged when patients were 
placed in this position. In the other 
half, pressure rose immediately, the 
systolic pressures increasing an aver- 
age of 15 mm, and diastolic pres- 
sures, 10 mm. Pulses became more 
rapid in all but two cases, the aver- 
age increase being 7 beats per min- 
ute. Respirations increased only 
slightly. 
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Sms’ Position 


Systolic and diastolic pressures 
maintained their normal levels when 
this position was first assumed. 
Pulses increased by 8 beats. Respira- 
tions stayed the same. 

Checked again after a 15-minute 
interval, readings showed systolic 
pressures to be unchanged. Diastolic 
pressures rose 7 mm, in all but one 
case. Pulses, in most instances, in- 
creased about 7 beats per minute. 
Changes in respirations were not re- 
markable. In this position, subjects 
showed the least amount of change 
in all vital signs. 


FOWLER'S POSITION 


When patients were first placed in 
this position, their systolic pressures 
tended to fluctuate. Pulses increased 
by 11 beats, and respirations in- 
creased by 11 breaths. Patients were 
kept in this position for 10 minutes, 
at the end of which time systolic 
readings had dropped an average of 
26 mm, and diastolic an average of 
5 mm. Pulse rates increased 5 beats. 
Respirations had a tendency to de- 
crease slightly. The most severe drop 
in systolic pressure occurred in the 
obese patient. 


LITHOTOMY POSITION 


In this series it was noted that the 
patients’ systolic pressures rose 5 
mm while their diastolic pressures 
dropped 8 mm. Pulse beats and res- 
pirations changed very little. Re- 
checked after a time lapse of 15 
minutes, readings remained unchang- 
ed, except for a drop in diastolic 
pressures which averaged only 4 mm. 
When patients’ legs were lowered, 
systolic pressures increased an aver- 
age of 10 mm. Diastolic pressures, 
pulse beats, and respirations stayed 
the same. 
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CaSsE HISTORIES 


The following case reports from 
our hospital records are a few recent 
examples that illustrate clinical mani- 
festations of the above findings. 


Case 1A 40-year old female 
was scheduled for a ureteral lithot- 
omy. Her history was essentially 
negative except for the ureteral stone. 
Hemoglobin was 9.5 gms and blood 
pressure, on physical examination, 
was 144/92. For premedication she 
was given nembutal gr. 3/4, demerol 
100 mg, and atropine gr. 1/150. On 
arrival in the operating room her 
blood pressure was 145/100, pulse 
84, and respirations 16. She was given 
a spinal anesthetic with 12 mg. 0.3% 
pontocaine with adrenaline. Prophy- 
lactically she was given 10 mg. vas- 
oxyl and the level of anesthesia was 
to T-6. When the level had been 
fixed for 20 minutes, she was turned 
into the right lateral position. The 
systolic blood pressure immediately 
dropped 20mm; the other vital signs 
remained the same. Ten minutes later 
the kidney rest was elevated and the 
systolic pressure dropped 24 mm, a 
total of 44 mm. At this time the 
diastolic pressure dropped 20 mm, 
the pulse decreased 4 beats per min- 
ute and respirations increased 4 
breaths per minute. The procedure 
lasted 1 hour and 15 minutes with 
the blood pressure staying down un- 
til an additional vasopressor was ad- 
ministered. As soon as the patient 
was turned to the supine position the 
blood pressure returned to the pre- 
operative level and remained 
stationary. 

Case 2.—A 28-year old female 
with cord compression at L-1 was 
placed in the prone position for a 
laminectomy. She had inactive tuber- 
culosis, hemoglobin 12.5 gm., and 
blood pressure, on physical examina- 
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tion, was 98/72. For premedication 
she was given demerol 75 mg. and 
atropine gr. 1/150. She arrived in 
the operating room with blood pres- 
sure of 110/80, pulse 120, and res- 
piration 18. For intubation she was 
given pentothal and quelicin and the 
anesthesia was maintained with ether 
and oxygen. The blood pressure re- 
mained at 108/80, pulse 100-112, and 
the respiration 16. After 2 hours the 
blood pressure dropped to 100/80, a 
fall of 8 mm. The pulse remained at 
100, and the respiration at 16 until 
the operation was ended, 1 hour and 
45 minutes later. 


Case 3.—A 54-year old male pa- 
tient with a history of essential hy- 
pertension, minimal myocardial dam- 
age evident by electrocardiogram, 
hemoglobin 12 gm. and blood pres- 
sure 180/110 on physical examina- 
tion, was operated on for carcinoma 
of the rectum. An abdominal-perineal 
resection was performed. For pre- 
medication he received nembutal gr. 
14%, demerol 100 mg. and atropine 
gr. 1/150. He arrived in the operating 
room with blood pressure of 140/90, 
pulse 84, and respiration 18. Intratra- 
cheal intubation was done following 
induction with pentothal and cyclo- 
propane. Anesthesia was maintained 
with cyclopropane, oxygen and me- 
costrin. Preoperative levels of blood 
pressure, pulse, and respiration were 
sustained for the first hour in the 
supine position. He then was placed 
in 15-degrees Trendelenburg position 
and his systolic pressure dropped 40 
mm in a 15-minute period. The dias- 
tolic pressure dropped only 20 mm. 
Pulse decreased 8 beats, and the res- 
piration remained unchanged. The 
table was leveled and his systolic 
pressure rose 20 mm; diastolic, 10 
mm. He was then given a vasopressor 
and his pressure returned to the pre- 
operative level. For the perineal pro- 
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cedure he was placed in Kraske’s 
position. The systolic pressure im- 
mediately dropped 20 mm; the dias- 
tolic rose 10 mm. Pulse increased 10 
beats, and respiration 4 breaths, per 
minute. Throughout this period blood 
was adequately replaced according to 
weighed loss. When the patient was 
turned to the supine position at the 
end of the procedure, his blood pres- 
sure was 160/100, pulse 92, and 
respirations, 24. 

Case 4.—A 43-year old, obese 
male was placed in the Kraske’s 
or jackknife position for a hem- 
orrhoidectomy. Preoperative exami- 
nation showed 12 gm. hemoglobin, 
blood pressure 120/75, a history of 
being a chronic smoker and an alco- 
holic. For premedication he received 
nembutal gr. 14%, demerol, 100 mg. 
and atropine, gr. 1/150. Preanesthetic 
findings were, blood pressure 125/78, 
pulse 88, and respiration 20. A saddle 
block spinal was administered with 
6 mg. .2 percent pontocaine. After 
being placed in Kraske’s position the 
blood pressure was 130/100; pulse 
and respirations unchanged. The 
blood pressure level was maintained 
for the 30-minute procedure, and 
dropped to the preoperative level 
when he was again placed on his 
back. 

We have modified our Kraske posi- 
tion because patients complained of 
severe abdominal pain when an acute 
position was used. Formerly, when 
we used a severe jacknife position, 
patients’ blood pressures would rise 
higher with a more marked fall in 
systolic pressure when the table was 
leveled. 

The majority of cases which re- 
quire high Fowler’s position in our 
hospital are neurosurgical. These pro- 
cedures usually are performed with 
local infiltration of procaine. The 
patients generally have a slight ele- 
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vation of both systolic and diastolic 
pressures when they first are placed 
in this position. Pulse rates increase 
slightly, as do respirations. Systolic 
pressures drop sharply when patients 
are leveled. Diastolic pressures drop 
very little, as do respiration. Pulses 
increase a moderate amount. 

Case 5.—A 63-year old man with 
history of tuberculosis, productive 
cough, hypertension, 200/120, grade 
2 systolic murmur at the apex, benign 
prostatic hypertrophy, and 14 gm. 
hemoglobin, was placed in the lithot- 
omy position for transuretheral re- 
section of the prostate. For premedi- 
cation he received nembutal gr. 3/4, 
demeral 75 mg., and atropine gr. 
1/150. When he was brought to the 
operating room, the blood pressure 
was 200/140, pulse 108, and respira- 
tion 20. He was given a spinal anes- 
thesia using 6 mg. 0.3 percent ponto- 
caine, the level being established 
T-10. There were no changes in his 
vital signs. After 20 minutes, he was 
placed in the lithotomy position. The 
systolic blood pressure remained un- 
changed, but the diastolic pressure 
dropped 30 mm, and his pulse 20 
beats per minute. These levels were 
maintained until near the end of the 
procedure at which time the patient 
was placed in a 10-degree Trendelen- 
burg position. In this position his 
blood pressure rose, systolic 10 mm. 
and diastolic 40 mm; his pulse in- 
creased 12 beats, and respirations 
increased 8 breaths. The patient be- 
came very short of breath and cya- 
notic after 15 minutes and the table 
was leveled. Immediately his respira- 
tory difficulty cleared, and blood 
pressure and pulse returned to pre- 
anesthetic levels within 5 minutes. 


OVERHOLT POSITION 


I was unable to test the Overholt 
position on the unanesthetized pa- 


J. Am. A. Nurse Anesthetists 


tient, although it is being widely 
used in surgery. For several years, 
all lobectomys and pneumonectomys 
done by us at the tuberculosis hospi- 
tal have been done in this position. 
During this period we have noted 
marked changes in the vital signs. 
Since the only records I have are on 
the anesthetized patients, I was un- 
able accurately to tabulate the aver- 
age change. In our experience, all 
such patients have a very marked 
narrowing of pulse pressure. The 
diastolic pressure usually elevates 
twice as much as the systolic, and 
the majority of patients maintain 
pulse pressures of 15 to 20 mm. The 
pulse becomes much weaker in vol- 
ume, but the change in rate is not 
significant. Respirations decrease in 
depth and rate. If the blood loss is 
accurately replaced, these patients 
immediately maintain their preopera- 
tive vital signs when turned to the 
supine position at the close of the 
procedure. 

How significant are these findings 
to the anesthetist? In studying these 
data there was evidence of circulatory 
and respiratory impairment, depend- 
ing upon the acuteness of the position 
and the size of the individual. This 
indicates that we must take measures 
to compensate for these changes. 

Of prime importance is the pa- 
tient’s respiration. This must be as- 
sisted whenever it is indicated. If a 
decreased respiratory rate and depth 
is encountered, and allowed to con- 
tinue over a period of time, there 
will be decreased output of carbon 
dioxide from the lungs, thereby pre- 
disposing to respiratory acidosis. On 
the other hand, if the output of car- 
bon dioxide is increased as a result 
of increased respiratory rate, respi- 
ratory alkalosis may occur. 


One of the doctors has been making 
a series of tests to determine acidosis 
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and alkalosis on the surgical patients 
from whom blood samples are drawn 
before, during, and following surgery. 
It has been interesting to note that 
in all patients whose respirations 
have been controlled during surgery, 
the pH has been normal. Those whose 


respirations have been unassisted, 
have been either in acidosis or 
alkalosis. 


When the blood pressure is below 
normal it indicates that the heart 
beat is weak, the blood vessels are 
relaxed, and the total quantity of 
blood in the vessels is reduced. The 
pulse pressure is an indication of 
how well the heart is overcoming the 
resistance offered it, how success- 
fully it is driving the blood to the 
periphery, and the condition of the 
arteries. If a patient develops hypo- 
tension, or a narrowing of the pulse 
pressure, he should be given some 
means of support. Blood that has 
been lost should be replaced. If, how- 
ever, hypotension results from a posi- 
tion which cannot be modified in 
some way, a vasopressor drug may 
be indicated. 

Since the nurse anesthetist is with 
the patient throughout the surgical 
procedure, she should assume some 
responsibility for the positioning. 
The position should be as nearly 
natural as possible and extremely 
exaggerated positions should be 
avoided. This is particularly impor- 
tant in the patient whose blood ves- 
sels are sclerotic, or who is obese. 
The patient’s chest should not be 
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taped to hold him in position. The 
position should be made as comfort- 
able as possible for the patient and 
soft pads should cover or replace 
metal ridges whenever possible. 

We all are guilty of negligence if 
we bring the patient from the ex- 
aggerated to the supine position too 
suddenly after the surgical procedure. 
Sudden changes in position more 
often result in marked fluctuation in 
vital signs than do slow, gentle 
changes. There usually is no need 
for haste and patients will better 
tolerate the malpositions if we level 
them gradually over a few minutes’ 
period. Many times, when the patient 
is in steep Trendelenburg position, 
leveling of the table can be started 
while the surgeon is closing the ab- 
domen. In this way, the table will 
be level by the time the skin is closed, 
and the pressure, pulse, and respira- 
tions not be affected by the change. 


CONCLUSIONS 


(1) Always assist respirations when 
necessary for proper carbon dioxide 
elimination. (2) Support circulation 
by proper administration of fluids or 
vasopressors when each is indicated. 
(3) Keep the operative position as 
natural as possible and avoid ex- 
treme exaggerations, particularly for 
patients who have sclerotic vessels, 
or who are obese. (4) Change posi- 
tions slowly and gently, at the begin- 
ning, as well as at the end, of the 
procedure. 
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Plastic Surgery and Some Related 
Anesthesia Problems 


Sidney K. Wynn, M.D., F.A.C.S., F.I.C.S.* 
Milwaukee, Wisconsin 


The need for plastic surgery in 
various forms has increased from 
many standpoints other than the orig- 
inal concept of repair of the con- 
genital cleft lip and palate. The 
demand for immediate repair of 
traumatic injuries, radical resections 
of malignancies (especially around 
the face), cosmetic surgical proce- 
dures, early coverage of extensive 
burns, and the transfer of tissue 
from one part of the body to an- 
other for adequate coverage, has in- 
creased many fold. 

Yearly increases in the horsepower 
of the automobile, the greater mech- 
anization of industry, the more wide- 
spread participation in sports, the 
“do-it-yourself” trends, and the ever- 
existent narcissistic tendencies of 
wanting to look better—whether from 
the facial standpoint, or to fit into 
a new Dior line—have helped create 
tremendous progress in the field. 

In the adult, the use of 2% novo- 
caine infiltration has proved ideal 
for rhinoplasty and other facial cases, 
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Hospital; and consultant in plastic surgery to 
Waukesha Memorial Hospital. Associated with 
Marquette University Medical and Dental 
Schools. 

Presented at the Tri-State Nurse Anesthe- 
tists Assembly in Chicago May 2, 1955. 


provided that the patient has been 
properly prepared psychologically and 
given adequate preanesthetic seda- 
tion. The addition of 8 drops of ad- 
renalin to the ounce of novocaine 
helps prolong the anesthesia and 
diminish bleeding. To this solution 
is added the 150 turbidity-reducing 
units of hyaluronidase for the diminu- 
tion of edema and its accompanying 
distortion. 

Preanesthetic sedation with local 
anesthesia usually works well with 
the combination of a morphine deriv- 
ative type drug and a barbiturate to 
combat any possible novocaine sen- 
sitivity. The amount given, of course, 
varies with the size and mental state 
of the individual patient. 

Occasionally a situation may arise 
where local anesthesia is necessary 
in order to secure the cooperation of 
the patient. This was the case with a 
young Indian woman who lost her 
entire scalp in a bean separating 
machine. It was necessary to provide 
skin coverage for the entire circum- 
ference of the head. Consequently, 
there were no healed surfaces for 
her to lie on during a general anes- 
thesia. In view of this fact, the wet 
dressings were kept on the patient’s 
head while the proper number of 
split grafts were removed from the 


August, 1955 


thighs under spinal anesthesia. The 
patient was then allowed to sit up 
on the operating table with her back 
bolstered. In this position, a procaine 
block of the entire scalp was done by 
injecting a circumferential band 
around the entire head below the 
level of the raw surface. This worked 
extremely well, and it was possible 
to sew the skin grafts on without 
any difficulty. 

Following the healing of the split 
skin grafts from the thigh, a full 
thickness skin graft with a better 
matching color was taken from the 
supra-clavicular area. For cosmetic 
reasons, this was used to cover a part 
of the forehead. A wig was then used 
for completion of the case. 

Other advantages of local anesthe- 
sia include: 

1. Cough reflex is present. 

2. Less vascularity is present, re- 
sulting in less blood loss and 
greater ease of operating. 

3. Vasoconstrictor drugs can be 
used with greater safety. 

Some disadvantages are: 

1. It generally is not too satisfac- 
tory for extremely apprehensive, 
or for psychotic patients. 

2. Local infiltration into areas of 
disease or inflammation is con- 
tra-indicated. 

3. Local anesthesia is difficult to 
produce in areas of inflamma- 
tion of massive scar formation. 


The decision to use general anes- 
thesia for children and for adults 
requires a careful weighing of all 
physical factors. Its use depends on 
an evaluation of the individual need 
of the patient, and a consideration 
for his surgical requirements. The 
ideal general anesthetic system for 
any oral surgical procedure would 
include: 

1. Nasal or oral endotracheal 

anesthesia. 
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In the case of jaw fractures, the 
nasal route is best as it often is neces- 
sary to check occlusion. In some 
mandibular fractures the patient is 
wired in occlusion at the completion 
of surgery. In these cases, the nasal 
endotracheal tube is left in place un- 
til the patient is fully awake and 
able to handle his own oral secre- 
tions. In severe mandibular fractures 
(especially with compounding into 
the mouth), I prefer to have the nasal 
endotracheal tube placed while the 
patient is awake so as to prevent 
hemorrhage and laryngo-spasm dur- 
ing induction. This can be accom- 
plished with the combination of 
preanesthetic explanation of the pro- 
cedure to the patient, a good pre- 
anesthetic sedation, and a_ good 
anesthetist. No topical anesthetic is 
applied to the larynx. The pentothal 
needle and syringe are held in place 
in the veins, the nasal endotracheal 
tube rapidly introduced, and the pen- 
tothal then immediately injected. 
The patient usually does not mind, 
and often does not remember the 
short period of discomfort. 


2. Non-explosive agents in the 
presence of spark. 

3. Availability of adequate suction. 

4. Knowledge of the materials that 
are immediately available should 
artificial respiration become 
necessary. 

5. Adequate throat pack, or in- 
flatable cuff on tube, for pre- 
vention of foreign materials, or 
blood, entering trachea. 

6. Suction and thorough inspec- 
tion of pharynx at conclusion of 
operative procedure. 

7. Careful observation of patient 
postoperatively until conscious- 
ness returns. 

The use of rectal pentothal 10 to 

15 minutes prior to anesthesia has 
been of great help in allaying patient 
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fear and in giving smoother induc- 
tions at the Milwaukee Children’s 
Hospital. When the soft rubber cath- 
eter attached to the pentothal syr- 
inge is introduced, the children are 
told they are having their tempera- 
ture taken rectally. Many of the 
children require reconstructive sur- 
gery. In these cases it has been found 
that rectal pentothal, given prior to 
their going into the operating room, 
eliminates the problems of ether in- 
duction, even in children who must 
be brought back to the operating 
room several times. 

Severe burn cases often require a 
considerable number of anesthetics. 
Consequently, if adequate prepara- 
tions can be made in advance, such 
as having dressings and materials 
ready, much anesthesia time can be 
saved. Daily dressings may be neces- 
sary to prepare an extensive area for 
skin grafting. I.V. pentothal is an 
excellent anesthetic for this situation. 
However, it is best to use this only 
during the time of removal and re- 
placement of the lowermost portion 
of dressing when the granulating 
surface is exposed. Placement of the 
bulky portion of dressing can be 
done without discomfort while the 
patient is awake. 

Following the application of the 
skin grafts, anesthesia is no longer 
necessary since the patient no longer 
suffers pain after the raw surface 
is covered. 

Fear is the greatest factor to com- 
bat in a burn case, especially in chil- 
dren. Here, half the battle is won if 
the procedures are made as painless 
as possible and a good psychological 
approach is used. 

Endotracheal anesthesia is now 
used routinely in all babies having 
harelip and cleft palate surgery. 
Needless to say, with this procedure 
the possibility of aspiration is elimi- 
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nated, and the ease of surgery is 
increased. 

I should like to describe a very 
interesting experience which created 
quite a problem, and to explain how 
this problem was handled. Several 
years ago I was called to see a man 
who tried to commit suicide by cut- 
ting his throat with what must have 
been an extremely sharp butcher 
knife. When I arrived at the 
Milwaukee County Emergency Hos- 
pital, the patient was lying on the 
operating table with a gaping wound 
across the entire neck. In the depth 
of the wound was the posterior phar- 
ynx, and in the lower surface of the 
wound, the glottis and true vocal 
cords were sitting right out in the 
open. Both jugular veins were exposed 
and bulging, and appeared to be omi- 
nously thin. Obviously the patient 
could not be put to sleep by the face 
mask method because of the open 
pharynx. Nor could pentothal be used 
first because of the danger of laryngo- 
spasm from the amount of blood in 
the wound. Consequently, trache- 
otomy was performed under local 
anesthesia. As the tracheotomy tube 
was being inserted, both jugular veins 
blew out with the first cough. For- 
tunately, a pentothal syringe was in 
place, and the patient was almost 
immediately anesthetized. From then 
on, it was simply a matter of tying 
off the jugular veins and going ahead 
with the repair of the wound in lay- 
ers. That was really a very special 
kind. of situation which one doesn’t 
often come across. 

CONCLUSION 

With the continued cooperation of 
the anesthetist and plastic surgeon, 
we are looking forward to the contin- 
uance of recreating cosmetics and 
function to the best of our abilities 
in both the congenital and acquired 
deformities fields. 
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Prevention of Brachial Plexus 
Paralysis in Relation to 
Anesthesia 


Alice S. Zelski, R.N. * 
Spokane, Washington 


Among the accidents which may 
occur during surgery against which 
anesthetists should be on guard is 
that of brachial plexus paralysis, for 
although its occurrence is rare, it is a 
calamity when it happens. 

Most of us have been fortunate in 
never seeing a brachial plexus paral- 
ysis case. However, as a preventive 
measure it is wise to be aware of the 
circumstances under which it may 
occur. According to current medical 
literature, brachial plexus paralysis 
is most likely to occur where the 
following conditions are allowed to 
persist: 

1. Abduction of the arm at a more 

than 90 degree angle. 

2. Turning the patient’s head in 
the opposite direction from an 
adducted arm. 

3. Improper placing of the gall- 
bladder rest. 

4. Insufficient padding on shoul- 
der braces when the patient is 


placed in the Trendelenburg 
position. 
"Nurse Anesthetist, Paulsen Building Hospi 


tal, Spokane, Wash. 

Presented at the Annual Meeting of the 
Western States Section of Nurse Anesthetists 
in San Francisco, April 28, 1955. 


5. Placing the shoulder brace too 
close to the neck. 

6. Abducting the patient’s arms 
and straining his neck when 
placing him face down. 

A surgeon of my acquaintance per- 
formed an operation for removal of 
cancer of the rectum in a patient. 
The patient later developed a paral- 
ysis of the left arm. Eighteen months 
after surgery the patient died without 
ever having regained the use of the 
arm. Most cases of brachial plexus 
palsy, however, are transient and re- 
covery takes place in a short period 
of time. The discomfort and incon- 
venience it causes the patient varies. 
Needless to say, however, anesthetists 
should be on the alert to avoid caus- 
ing the patient even minor discomfort 
through carelessness or oversight on 
their part. 

If the patient is properly placed 
and protected before the anesthetic 
is started, there is little likelihood 
that an accident will occur. On the 
other hand, the widespread use of 
intravenous anesthetics, blood trans- 
fusions, and various intravenous flu- 
ids make it more than ever important 
for each member of the surgical team 
to be on guard against injuring the 
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star of the performance—the patient. 

Because injuries to the brachial 
plexus are either of a stretching or 
compression type, the following con- 
ditions should be observed in order 
that injury to the brachial plexus 
during the surgery may be avoided: 

1. Never abduct an arm more than 
90 degrees, and be on the alert 
to see that the elbow is not 
pushed up above shoulder level. 

2. If shoulder braces are used, be 
certain that they are broad and 
well padded, and are placed, if 
possible, before the anesthetic 
is started. 

3. Be sure that shoulder braces are 
not placed close to the neck. 

4. Never allow a patient to be sus- 
pended by the wrists. 

5. Never turn a patient’s head in 
the opposite direction from an 
adducted arm. 

6. If a gallbladder or kidney rest 
is used, be certain that there is 
no strain on the patient’s 
shoulders. 

In conclusion I would like to say 
that even though preventable _in- 
juries to the unconscious patient on 
the operating table are rare, the re- 
ports of such injuries when they do 
occur, usually are suppressed, per- 
haps for medicolegal reasons. Since 
this tends to prevent our profiting 
from the experiences of others, we 
sometimes have to learn of such 
incidents through our own. bitter 
experience. 
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Treatment for brachial plexus pa- 
ralysis is practically nil. Some physi- 
cians advise splinting the affected 
arm and instituting physiotherapy 
treatment as soon as possible. It 
should be borne in mind that the in- 
jury is to a nerve and that recovery 
depends on the extent of the injury. 

Injury usually is in one arm only, 
although it has been known to occur 
bilaterally. Fortunately, the condition 
usually is transient. Prevention seems 
primarily to be a matter of constant 
alertness and the exercise of care by 
surgical team members in seeing that 
injury to the unconscious surgical pa- 
tient is avoided. 
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Nominations for Office 
American Association of 
Nurse Anesthetists 


1955-56 


PRESIDENT 





Minnie V. Haas (St. Joseph’s 
Hospital, Fort Worth, Tex.): Grad- 
uate of Methodist Deaconess Hospi- 
tal School of Nursing, Rapid City, 
S. Dak.; graduate of Lakeside Hos- 
pital School of Anesthesia, Cleveland; 
member of A.A.N.A. in good standing 
since 1934; former president, Texas 
Association of Nurse Anesthetists; 
member, Board of Trustees, A.A.N.- 
A., 1948-50; 2nd vice president, 
A.A.N.A., 1950-52; Ist vice presi- 
dent, A.A.N.A., 1952-54. President, 
A.A.N.A., 1954-55. 


IST VICE PRESIDENT 


Lillian G. Baird (University of 
Michigan Hospital, Ann Arbor): 
Graduate of University of Michigan 
School of Nursing; graduate of Uni- 
versity of Michigan Hospital School 
of Anesthesia; member of A.A.N.A. 
in good standing since 1936; former 
president, Michigan Association of 
Nurse Anesthetists; member Board 
of Trustees, A.A.N.A., 1949-51; 2nd 
vice president, A.A.N.A., 1952-54; 
Ist vice president, A.A.N.A., 1954-55. 
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IST VICE PRESIDENT 





Olive L. Berger (Johns Hopkins 
Hospital, Baltimore): Graduate of 
Roosevelt Hospital School of Nur- 
sing, New York City; graduate of 
the Johns Hopkins Hospital School 
of Anesthesia, Baltimore; member of 
A.A.N.A. in good standing since 
1933; former president, Maryland 
Association of Nurse Anesthetists; 
former 2nd vice president, A.A.N.A.; 
former member, Educational and 


Nominating Committees, A.A.N.A.; 
member Board of Trustees, A.A.N.A. 
1952-54. 2nd vice president A.A.N.A. 
1954-55. 





2ND VICE PRESIDENT 


Helen Lamb Powell (St. Louis): 
Graduate of Christian Church Hospi- 
tal School of Nursing, Kansas City, 
Mo.; graduate of Lakeside Hospital 
School of Anesthesia, Cleveland, 
Ohio; charter member of the A.A.N. 
A.; member of the Board of Trustees, 
A.A.N.A., 1936-37 and 1942-45; na- 
tional president of the A.A.N.A., 
1940-41; chairman of the Advisory 
to the Approval Committee, A.A.N. 
A., 1951-52; member of the Educa- 
tional Exhibits Committee, A.A.N.A., 
1951-52; chairman of the Education 
Committee, A.A.N.A., 1952-54. 





Anne Beddow 
dren’s Hospital, Birmingham, Ala.) : 
Graduate of St. Vincent’s Hospital 


(Crippled Chil- 


School of Nursing, Birmingham: 
graduate of Lakeside School of Anes- 
thesia, Cleveland; former president, 
Alabama Association of Nurse Anes- 
thetists; member of A.A.N.A. in good 
standing since 1931; former presi- 
dent, Southeastern Assembly of Nurse 
Anesthetists; former president and 
executive secretary, Alabama State 
Nurses’ Association; member, Board 
of Trustees, A.A.N.A., 1951-53. 


August, 1955 


191 


TREASURER 


Edna Peterson (St. Francis Hos- 
pital, San Francisco); Graduate of 
St. Joseph’s Hospital School of Nur- 
sing, Vancouver, Wash.; graduate of 
Sacred Heart Hospital School of 
Anesthesia, Spokane, Wash.; member 
of A.A.N.A. in good standing since 
1941; former president, California 
Association of Nurse Anesthetists; 
former chairman, Western States As- 
sembly of Nurse Anesthetists, mem- 
ber, Board of Trustees, A.A.N.A., 
1950-52. 








Marie W. McLaughlin (Ingalls 
Memorial Hospital, Harvey, IIl.): 
Graduate of St. Luke’s Hospital 
Nurse’s Training School, St. Paul, 
Minn.; graduate of St. Luke’s Hos- 
pital School of Anesthesia, St. Paul; 
member of the A.A.N.A. in good 
standing since 1933; secretary-treas- 
urer, Tri-State Nurse Anesthetists 
Assembly, 1953-54; chairman of 
Convention Committee, A.A.N.A., 
1953-54; member of Bylaws Commit- 
tee, A.A.N.A., 1954-55. 
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TRUSTEES REGION | 
(1 YEAR TERM) 


Mary A. Costello (Cincinnati 
General Hospital, Cincinnati): Grad- 
uate of Mercy Hospital School of 
Nursing, Hamilton, Ohio; graduate 
of Cincinnati General Hospital School 
of Anesthesia, Cincinnati; member of 
A.A.N.A. in good standing since 
1943; former president, Ohio Asso- 
ciation of Nurse Anesthetists; mem- 
ber, A.A.N.A. Board of Trustees, 
1949-51 and 1953-55. 





Marie A. Bader (Martland Medi- 
cal Center, Newark, N. J.): Gradu- 
ate of All Souls Hospital School 
of Nursing, Morristown, N. J.; grad- 
uate of Mary Immaculate Hospital 
School of Anesthesia, Jamaica, L. L., 
N. Y.; member of A.A.N.A. in good 
standing since 1941; former president 
New Jersey Association of Nurse 
Anesthetists; member, Board of 
Trustees, A.A.N.A., 1953-55. 





Ethel Stover (Bridgeport Hospi- 
tal, Bridgeport, Conn.): Graduate of 
Mt. Carmel Hospital School of Nurs- 
ing, Columbus, Ohio; graduate of 
Lakeside Hospital School of Anes- 
thesia, Cleveland, Ohio; member of 
the A.A.N.A. in good standing since 
1939. 
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TRUSTEES REGION | 
(2 YEAR TERM) 


Charlotte R. McCoy (New York 
Hospital, New York City): Graduate 
of Mount Sinai Hospital School of 
Nursing, New York City; graduate 
of Lakeside Hospital School of Anes- 
thesia, Cleveland, Ohio; member of 
the A.A.N.A. in good standing since 
1933; member of Program Commit- 
tee, A.A.N.A., 1951-52; trustee, New 
York Association of Nurse Anesthe- 
tists, 1954-55. 








Charlotte T. Turner (Cincinnati 
General Hospital, Cincinnati, Ohio): 
Graduate of Presbyterian Hospital 
School of Nursing, Chicago, IIL; 
graduate of Cincinnati General Hos- 
pital School of Anesthesia; member 
of the A.A.N.A. in good standing 
since 1949; former secretary-treasur- 
er, Ohio State Association of Nurse 
Anesthetists; president, Ohio Asso- 
ciation of Nurse Anesthetists, 1952- 
53. 
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TRUSTEES REGION 4 





Kathryn C. Svoboda (Doctors 
Hospital, Omaha, Nebraska): Grad- 
uate of St. Catherine’s Hospital 
School of Nursing, Omaha; St. Cath- 
erine’s Hospital School of Anesthesia, 
Omaha; member of A.A.N.A. in good 
standing since 1936; former secre- 
tary-treasurer, Nebraska Association 
of Nurse Anesthetists; member Cre- 
dentials Committee A.A.N.A., 1954- 
1955. 





Genevieve Reagan (Sioux Valley 
Hospital, Sioux Falls, S. D.): Grad- 
uate of Jackson Park Hospital Schoo] 
of Nursing, Chicago; graduate of 
Frances Willard Hospital School of 
Anesthesia, Chicago; member of A. 
A.N.A. in good standing since 1934; 
former secretary South Dakota As- 
sociation of Nurse’ Anesthetists; 
member of Board of Trustees of 
Upper Midwest Assembly of Nurse 
Anesthetists 1952-54; president of 
South Dakota Association of Nurse 
Anesthetists, 1952-54; trustee A.A. 
N.A., 1954-55. 





Pauline Hensley (Baylor Hospi- 
tal, Dallas, Texas): Graduate of 
Baylor University Hospitals School of 
Nursing, Dallas; Graduate of Baylor 
University Hospital School of Anes- 
thesia: member of the A.A.N.A. in 
good standing since 1946; member of 
the Planning Committee, A.A.N.A., 
1952-53. 
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TRUSTEES REGION 5 


Julo S. Banchio ( Pittsburgh Com- 
munity Hospital District, Concord, 
Calif.): Graduate of Central School 
of Nursing, University of Minnesota; 
graduate, University Hospital, Min- 
neapolis General Hospital School of 
Anesthesia; member of the A.A.N.A. 
in good standing since 1935; presi- 
dent, California Association of Nurse 


Anesthetists, 1949-50; member of 
Convention Committee, A.A.N.A., 
1952-53; member of Nominating 


Committee, A.A.N.A., 1954-55. 





Nora W. Dell (Swedish Hospital, 


Seattle, Wash.): Graduate of St. 
Joseph’s Hospital School of Nursing, 
Tacoma, Wash.; graduate of Grace 
Hospital School of Anesthesia, De- 
troit, Mich.; member of A.A.N.A. in 
good standing since 1942; president, 


Washington Association of Nurse 
Anesthetists, 1950-51: chairman, 
Western States Section of Nurse 


Anesthetists, 1952-53; member of the 
Board of Trustees, A.A.N.A., 1953- 
55; member of Public Relations 
Committee, A.A.N.A., 1953-54. 





Catherine F. Ingraham (Mercy 
Hospital, Denver, Colo.): Graduate 
of Mercy Hospital School of Nursing, 
Chicago, Ill.; graduate of Grace Hos- 
pital School of Anesthesia, Detroit, 
Mich.; member of A.A.N.A. in good 
standing since 1950; president, Colo- 
rado Association of Nurse Anesthe- 
tists, 1952-53; chairman of Publica- 
tions Committee, A.A.N.A., 1954-55. 
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ENDOTRACHEAL ANESTHESIA FoR 
TONSIL AND ADENOID SURGERY 


We feel that the intubation technic 
for tonsil and adenoid surgery offers 
very definite advantages over the in- 
sufflation method of anesthesia and 
we employ this technic on patients of 
all ages. 

During insufflation, the greatest 
difficulties are maintaining a patent 
airway, and preventing the aspiration 
of foreign material. Intubation pro- 
vides and maintains a patent airway 
thus eliminating the mechanical ob- 
struction with its attendant hypoxia 
and hypercapnea which too frequent- 
ly accompanies the insufflation 
method. 

Intubation almost totally elimi- 
nates the hazard of aspiration—an 
inevitable occurrence with the insuf- 
flation method. I know this statement 
will bring forth remonstrance from 
proponents of insufflation so in re- 
buttal I would like to ask if they 
have made it a practice—as I have— 
to do trachial toilets following tonsil 
and adenoid surgery. Using a poly- 
ethylene tube I have suctioned out 
from 3-10 cc of blood in many cases. 
This material, if inhaled into the 
lungs, could have caused serious 


obstruction. 

One time, for example, during a 
tonsillectomy performed by a sur- 
geon who objected to intubation, the 
child rapidly developed dyspnea and 
became cyanotic. I intubated her at 


once and upon suctioning withdrew 
a large, well organized clot. With this 
removed, her respirations again be- 
came normal, her pulse and color 
good and we completed the operation 
without further incident. This sur- 
geon has seen the light and is now a 
firm advocate of tubing. 

During endotracheal anesthesia the 
anesthetist has a more complete con- 
trol over the anesthetic than with 
other methods, the anesthesia being 
characterized by its smoothness. 

The anesthesia is induced in the 
children with vinethene and ether. 
When the tube has been placed, anes- 
thesia is maintained on cyclopropane, 
or on a very littie amount of ether. 
We use the CO, absorption technic 
with the circle filter. Breathing tubes 
and bag are of children’s capacity. 
With very small children we use the 
Ayres’ technic. With this procedure 
we are able to have the patients react 
vigorously at the end of the case. 

Our surgeons remove the adenoids 
with the tube in place. The anesthe- 
tist simply uses the curved end of the 
pillar retractor and raises the tube 
slightly while moving it over to the 
right or left side of the pharynx. 
This gives the surgeons ample room 
to insert their instruments. If they 
want the tube removed, the anes- 


thesia is insufflated during the 
adenoidectomy. 
With endotracheal technic the 


lungs may be quickly inflated with 
O.. To do this during insufflation 
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INFANT 
CIRCLE 
ABSORBER 


@ minimum breathing resistance necessary to accommodate infants @ 
reduced dead space @ interchangeability of soda lime cannisters 
without breaking of circuit @ built-in positive and negative bag 
pressure indicator @ visualization of check valve operation @ 
greater freedom in positioning the unit or rebreathing bag. 


Readily adapted for use with most gas machines. Ohio’s new Infant 
Circle Absorber is compact and portable, and makes use of all 
the advantages inherent in the circle absorption system. 


For additional information, please mail coupon 
for descriptive bulletin No. 4650. 


Oko Chemical 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO 
MADISON 10, WISCONSIN 


ON WEST COAST: Ohic Chemical Pacific Co., San Francisco 3 
WW CANADA: Ohic Chemical Canada Lid., Toronto 2 
IN CUBA: Compciia Cubaha de Oxigene S.A., Prado 152, 
Habana, Cube 
INTERNATIONALLY: Airco Co. International, New York 17 
(All Divisions or Subsidiaries of Air 
Reduction Company, Incorporated ) \ 


Ohio Chemical & Surgical Equipment Co. 
1400 East Washington Avenue 
Madison 10, Wisconsin, Dept. NA.7 


Kindly provide me with a copy of your 
bulletin No. 4650. 
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anesthesia, the mask must be placed 
over the operative field and as Oy is 
forced into the lungs too often it is 
accompanied by blood and other se- 
cretions. In addition, with the mask 
over the face, the ability to suction, 
or to clamp bleeders, is temporarily 
lost. 

When the patient is intubated, and 
the anesthetic is under control, the 
anesthetist is in a position to assist 
the surgeon when necessary. This 
method of anesthesia also gives the 
unskilled surgeon more time in which 
to complete his work unhampered by 
anxiety over airway, aspiration, pul- 
monary ventilation and prolonged 
deep anesthesia. 

Finally—and worthy of considera- 
tion—personnel involved do not have 
to inhale quantities of ether from 
which they will reek for hours after 
the case is over. 


Mrs. MARIAN SEGUIN 
St. Vincent’s Hospital 
Portland, Oregon 


Rectal Surital in 
Pediatric Anesthesia 


In an effort to prevent the psychic 
trauma that too often accompanies 
the experience of anesthesia and sur- 
gery for children we at St. Vincent’s 
Hospital, Portland, Oregon, are using 
rectal surital to provide basal hyp- 
nosis. The results have been very 
satisfactory. 

Experience has taught us_ that 
giving 10 mg. of surital per pound 
of body weight results in a loss of 
consciousness which is not accom- 
panied by any marked respiratory or 
circulatory depression, nor does the 
child have a _ prolonged recovery 
period. 
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The use of rectal surital in this 
dosage has not resulted in the loss 
of cough reflex, nor have we encoun- 
tered laryngospasm which we could 
attribute directly to the barbiturate. 

In preparing our rectal solution 
we use the rubber stoppered bottle 
which contains one gm. of surital. 
To this we add 20 cc. of H»O making 
a 5% solution. Each cc. of this solu- 
tion will contain 50 mg. of surital. 

Children readily retain small 
amounts of this concentrated solution 
and a satisfactory degree of hypnosis 
is quickly achieved. 


In calculating dosage we multiply 
the child’s weight by 10. The result- 
ing figure is divided by 50 (the num- 
ber of mg. per cc. of solution). This 
resulting figure represents the number 
of cubic centimeters of stock solution 
that is to be given. For example: A 
50 lb. child is to receive 10 mg. of 
surital per lb. of body weight. 10 mg. 
times 50 Ibs. 500 mg. of surital. 
500 mg. divided by 50 mg. 10 cc. 
of stock solution. 


The paper on which the dose has 
been calculated is placed on the rec- 
tal tray which now contains the bot- 
tle of stock solution, a 20 cc. syringe, 
an 18-gage needle, a rubber catheter 
which has been cut down to 4” in 
length, gauze sponges, lubricant, and 
2” adhesive. Tongue depressors and 
a pharyngeal tube are placed on the 
towel covering the tray. 

At the bedside the desired dose is 
withdrawn from the bottle and the 
syringe is then attached to the lubri- 
cated catheter. After the child is 
turned on his side the tube is inserted 
and the solution injected under slight 
pressure by means of the syringe. 

After the catheter is withdrawn the 
buttocks are taped together. In 10 
minutes the child is usually so sleepy 
that he will not remember being 
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placed on the stretcher and conveyed 


to surgery. BARALYME 


By observing the following pre- 


cautions we have avoided trouble: oN oy RY teh y: 4-484 


1. To prevent respiratory obstruc- 
tion, all children are placed on PACKAGES 
their sides until the general 
anesthetic is begun. 


2. The basal anesthetic is never NOW 
given until the surgeon is in the e speeds 


wilt replace- 
hospital. 
ae? 7" — ment 
3. Atropine is always used pre- 
, © pours 
operatively. 


directly 
TH BY 
canister 


e no loss 
of time 


4. Barbiturates are never used for 
asthmatic patients. 

. Oxygen, as it is for all un- 
conscious patients, is always 
immediately available. e saves 
We do not consider the moderate ” storage 
doses of surital that are used to be space 


hazardous. RICHARDS 


MARIAN SEGUIN H. E. RICHARDS CO. 


St. Vincent’s Hospital 401 W. Bancroft St., Toledo 2, Ohio 
Portland, Oregon 
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To the Agatha Hodgins Educational 
Loan and Scholarship Fund 


wat 


= 
_ 
ed 
< 
& 
< 
© 








I trereboy eormarte $oiccccccecccccsssssssscrsesos to the Agatha Hodgins [duca- 
tional Loan and Scholarship Fund, which is “designed to extend 
financial assistance to graduate nurse anesthetists in obtaining 
further education and training to become qualified instructors, 
or to instructors who desire and need additional training to 
become better qualified.” 


Name __. TN te Oe ye eee ee eT 


Address caterer roe shins iasiich lcs taaipee nti itinbant meal 

Checks should be made payable to: American Association of Nurse Anes- 
thetists, for Educational Fund, and sent to: American Association of Nurse 
Anesthetists, 116 S. Michigan Ave., Chicago 3, Illinois. 
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Emanuel Hayt, LLB., Counsel, A.A.N.A. 


NursE ANESTHETIST HELD NOT 
To BE AGENT OF SURGEON DURING 
ANESTHESIA ADMINISTRATION— 
Plaintiffs brought this action against 
two defendants, a doctor and a hos- 
pital, to recover damages for injuries 
suffered by plaintiff wife during the 
administration of an anesthetic pre- 
paratory to a surgical operation in 
which her tonsils were to have been 
removed. 

The trial court’s instructions sub- 
mitted to the jury the question of 
whether the nurse anesthetist (em- 
ployed by the hospital) was the 
agent of the hospital or the agent 
of the doctor while administering the 
anesthetic to plaintiff. 


In the case at bar, the doctor’s 
answer alleged that the nurse anes- 
thetist was not his agent during the 
administration of the anesthetic. The 
testimony of the three surgeons as to 
the custom in Spokane hospitals con- 
stituted an evidentiary fact tending 
to prove that the doctor did rely on 
the nurse anesthetist and did not 
exercise any supervision or control 
over her actions as an anesthetist. 
These facts tended to prove the ul- 
timate pleaded fact that she was not 
his agent during the administration 
of the anesthetic. Therefore, the trial 
court did not err in allowing the in- 
troduction of such testimony. 

The trial court correctly submitted 
the issue of agency to the jury, since 


the evidence regarding it was in con- 
flict. There was ample evidence from 
which the jury could, and apparently 
did, conclude that the nurse anes- 
thetist was not the agent of the doc- 
tor, but was in fact the agent of the 
hospital, her employer. Normally, the 
hospital charged patients for the very 
services which the nurse anesthetist 
was rendering to plaintiff when this 
injury occurred. In the case at bar, 
the hospital made no charge to plain- 
tiff for any services furnished her 
while she was in the hospital. 

The doctor had testified that the 
nurse anesthetist knew considerably 
more about administering an anes- 
thetic than he did, and that he left 
completely to her discretion the ad- 
ministration of the ether to the 
plaintiff. He also testified that all 
surgeons in Spokane customarily re- 
lied wholly on the nurse anesthetists 
or physician anesthetists supplied by 
the hospitals to administer anesthet- 
ics during surgical operations. Three 
other surgeons called by the doctor 
testified to the same effect. 

A verdict for plaintiff, assessing 
her damages in the amount of 
$6,051.54 was returned against the 
hospital. The jury also returned a 
verdict for the doctor and against 
plaintiff. The judgment in favor of 
the plaintiff against the hospital is, 
therefore, affirmed. 


(Kemalyan et al v. Henderson et al; Deaconess 
Hospital, Appellant, 277 P. 2d 372 (Wash.) 





CABINET MODEL 460 SERIES 


The Model 460 Series is mounted in a beautiful four drawer Stainless 
Steel Cabinet, with large ball bearing casters. Embodying IN DIVID- 
UALLY CALIBRATED FLOWMETERS, as well as Tank Pres- 
sure Gauges, Reducing Regulators, Yoke Shut-Offs, Lung Pressure 
Gauge, Built-in Aspirator, as well as an efficient CO, Absorber and 
Ether Vaporizer. 


Price of Three Gas Unit as shown $735.00 FOB Chicago, IIl. 
COMPLETE STOCK OF ENDOTRACHEAL ACCESSORIES 
PORTEX TUBES INFLATABLE CUFFS 


Chicago Anesthetic Equipment Company 
1662 WEST OGDEN AVENUE CHICAGO 12, ILLINOIS 


Write for complete information and name of your authorized dealer 








NEGLIGENCE OF TECHNICIAN IN 
BLoop Typinc HELD ADMINISTRA- 
tive Act For Wuicu Hospira ts 
LiABLE.—This is an action by the 
plaintiffs, who are husband and 
wife, against the defendant hospi- 
tal to recover damages arising 
out of the negligence of a labora- 
tory technician employed in the 
laboratory of the hospital. The 
wife sues to recover for pain and 
suffering, both physical and men- 
tal, and the husband sues to re- 
cover for the medical expenses 
which he necessarily incurred 
on behalf of his wife as well as 
for the loss of her services. 

The wife was suffering from 
rheumatoid arthritis. She con- 
sulted a physician, who advised 
her to enter the defendant’s hos- 
pital for treatment. She became 
a patient at said hospital on 
March 17, 1947. The physician 
decided upon a course of treat- 
ment and in connection therewith 
directed that a transfusion of 500 
cc. of blood be administered to 
her. 

3efore the transfusion could be 
administered it was necessary to 
determine Mrs. Berg’s blood type, 
including its Rh factor. A blood 
sample was taken and the neces- 
sary test was performed by the 
laboratory technician employed 
in the hospital’s laboratory. The 
technician mistakenly reported 
that Mrs. Berg’s blood was type 
A-Rh positive, whereas, in fact, 
her blood was and is type A-Rh 
negative. 

On March 19, 1947, 500 cc. of 
Rh positive blood was infused 
into Mrs. Berg. On March 26, 
1947, while she was being infused 
with another 500 cc. of Rh posi- 
tive blood, she developed an 
unfavorable reaction after ap- 
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proximately 100 cc. had been 
administered and the transfusion 
was stopped. 

Mrs. Berg was discharged from 
defendant’s hospital on April 12, 
1947. Shortly thereafter she be- 
came pregnant. In May or early 
June, 1947, Mrs Berg consulted 
her family physician, who con- 
firmed the fact that she was 
pregnant and directed her to a 
laboratory in Elizabeth, New 
Jersey, where she resided, for the 
purpose of determining the type 
and Rh factor of her blood. When 
this test disclosed that her blood 
type was Rh negative she inform- 
ed her family physician of the Rh 
positive transfusions she had re- 
ceived at the defendant’s hospital. 

In June, 1947, Mrs. Berg also 
informed the physician whom she 
had originally consulted about 
her arthritic condition that the 
laboratory in New Jersey had 
determined that she was Rh nega- 
tive. At that time Mrs. Berg was 
receiving outpatient treatment at 
the defendant hospital. Her New 
York physician then had _ her 
blood rechecked in the defendant 


hospital’s laboratory and_ this 
time it was reported as Rh 
negative. 


The infusion of Rh _ positive 
blood into an Rh negative female 
causes antibodies to be created 
and she becomes sensitized. In 
the event that such a female 
should become pregnant with an 
Rh positive fetus, such antibodies 
will in all likelihood cause the 
death of the fetus. During the 
course of Mrs. Berg’s pregnancy 
it was established that the fetus 
was an Rh positive one, since her 
titer index (the quantity of anti- 
bodies in the blood) rose substan- 
tially. She was advised that this 
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EMERGENCY RESUSCITATION UNIT 
This easily portable unit in Emergency Room 
ond on each floor provides valuable pro- 
tection against emergencies. Unit consists of 
two-cylinder (Type E) corrier, and “Handy 
Resuscitator” (described at right), complete 
with regulator and aspirating device 
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PREFERRED FOR CHILDREN 
NCG's Plymouth” Tent is widely preferred 
for children and infants becouse of its 
therapeutic merit plus its ease of opera- 
tion, flexibility of use and low cost. Com- 
poct, lightweight, ideal for cubicles. E ffec- 
tively used as o croup tent. 
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“COLD STEAM" OXYGEN 
The NCG Nebulizer is the new continuously 
operating nebulizer that delivers oxygen 
super-soturated with moisture porticles os 
smoll os 3 microns or less in diometer. Con 
be used throughout the hospital with cylin- 
ders or with piped oxygen. 





HANDY RESUSCITATOR 
For the administration of artificial respira- 
tion to infants, children and adults. Auto- 
matically adjusts depth of respiration to 
individual lung capacity. Applicable by 
mask, catheter or tube. Simplified, com- 
pact and effective. 





Because of the key role inhalation therapy 
increasingly plays in hospital procedures, 
men responsible for the selection of in- 
halation therapy equipment weigh care- 
fully the considerations that govern its 
design and manufacture. 

NCG Medical Division works in close 
cooperation with eminent medical author- 
ities in the design of its inhalation therapy 
equipment. This equipment has resulted 
in new effectiveness of attack on respira- 
tory diseases of various types. Hospital 
and clinic directors not only have reported 
such successes but have voiced sincere ap- 
proval of NCG equipment. These facts 
can be laid before you in greater detail by 
your NCG representative 





NEW OPEN-TOP OXYGEN TENT 
The Open-top Oxygen Tent with NCG 
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increased titer would in all prob- 
ability be fatal to the fetus. She 
was advised that the fetus died 
on December 2, 1947, but was 
further advised to carry through 
for the full period. 

On December 30, 1947, Mrs. 
Zerg was admitted to St. Eliza- 
beth’s Hospital in Elizabeth, New 
Jersey, where, after an entire day 
of labor, she delivered.a still-born 
macerated female fetus on De- 
cember 31, 1947. Undoubtedly the 
cause of the still-birth was the 
infusion of the Rh positive blood 
into Mrs. Berg. This wrongful 
infusion of incompatible blood in- 
to the mother created the blood 
disease of erythroblastosis fetalis, 
which was the competent and pro- 
ducing cause of the macerated 
fetus. Mrs. Berg had given birth 
to a son in 1944, who is Rh nega- 
tive. The plaintiff husband is Rh 
heterozygous (his blood contains 
both negative and positive Rh 
factors. ) 

An Rh negative female has an 
excellent chance of carrying 
through uneventfully at least one 
Rh positive fetus, assuming, of 
course, that she has not previous- 
ly been sensitized by a trans- 
fusion of Rh positive blood which 
to her would be incompatible, and 
she might even carry through 
successfully a second and third 
positive fetus pregnancy. Of 
course, an Rh _ negative fetus 
would never present any problem 
in this connection (see Gray’s 
Attorneys’ Text Book of Medi- 
cine, vol. 3, 3rd ed., ch. 304.14 to 
ch. 304.19) 

The testimony is uncontradic- 
ted that prior to the transfusions 
received at defendant’s hospital, 
Mrs. Berg had never received a 
transfusion. 
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In this case Mrs. Berg became 
highly sensitized by the trans- 
fusion of incompatible Rh positive 
blood. This sensitization undoubt- 
edly caused the still-birth. The 
result was that she could not 
thereafter carry through success- 
fully an Rh positive fetus. 

Because of the circumstances 
the attending physician at the 
delivery found it necessary to use 
manual pressure upon the abdo- 
men for a much longer period 
than is usual or customary. This 
unusual and sustained manual 
pressure caused various internal 
difficulties which subsequently 
required medical treatment and 
ultimately an operation. 

Mrs. Berg was discharged from 
St. Elizabeth’s Hospital on Janu- 
ary 4, 1948. Shortly thereafter she 
began to experience pain in her 
abdomen, side and back. She con- 
sulted a specialist in gynecology, 
who on March 1, 1948, diagnosed 
her condition as a cystocele, rec- 
tocele and a prolapsed uterus. 
These conditions were directly 
attributable to the type of manual 
pressure which was applied on her 
abdomen during the expulsion of 
the fetus and the placenta. There- 
after Mrs. Berg continued to re- 
ceive medical treatment from this 
specialist until June 3, 1950. Her 
condition became progressively 
worse, and she was advised that 
surgery was the only relief for 
her condition. 

On June 30, 1950, Mrs. Berg 
was admitted to a hospital in 
Newark, New Jersey, where she 
was a patient until July 14, 1950. 
During this period she underwent 
a vaginal hysterectomy to correct 
the prolapses of the bladder and 
the rectal wall. The condition of 
the uterus was such that it had to 
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be removed. At the same time her 
tubes were tied up, which was 
considered advisable. The effect 
of this surgical procedure was 
that she could not thereafter be- 
come pregnant. 

On February 15, 1951, Mrs. 
Berg re-entered the hospital in 
Newark for the removal of a fis- 
tula of the vaginal wall, which 
condition was caused by the in- 
complete healing of the wound 
left by the previous surgical 
procedure. 

From the time that Mrs. Berg 
discovered the effect that the 
transfusions would have upon her 
pregnancy she became nervous, 
irritable and apprehensive. It is 
clear that she suffered great men- 
tal anguish and a severe shock 
to her nervous system. This type 
of injury is of a permanent nature 
and was proximately caused by 
the transfusions of incompatible 
blood. Such type of injury is com- 
pensable under the circumstances. 

The testimony adduced by the 
plaintiffs’ doctors and _ expert 
witnesses supports plaintiffs’ con- 
tention that the laboratory tech- 
nician was negligent in perform- 
ing the blood test to determine 
the Rh factor. The defendant 
offered no evidence to explain 
how the mistake occurred, but 
sought to elicit from plaintiffs’ 
witnesses an admission that the 
Rh positive finding could have 
been caused by weak or impure 
serum purchased from outside 
laboratories. Plaintiffs’ witnesses 
were in agreement and the court 
finds that weak or impure serum 
would result in an Rh negative 
finding but could never result in 
an Rh positive finding if the 
person being tested was in fact 
Rh negative. 


The defendant contends that 
even if the laboratory technician 
was negligent it is not responsible 
because the performance of a 
test to determine the Rh factor 
of a blood sample taken from a 
patient is a medical act and not 
an administrative act. 

Whether or not the testing of 
blood for the purposes under con- 
sideration herein by a laboratory 
technician employed in the hos- 
pital’s own laboratory is a medi- 
cal act or an administrative act 
is a question of law. The court is 
of the opinion that the test per- 
formed by the laboratory techni- 
cian herein was an administrative 
act. She was not performing any 
medical act but was conducting a 
simple chemical test. 

Taken in the light most favor- 
able to the defendant the most 
that may be said of this test per- 
formed by the defendant’s own 
employee is that it bore some 
relation to the field of medicine. 
It did not involve or require any 
decision on the part of the tech- 
nician as to treatment or care of 
the patient. Ordinarily, a medical 
act would embrace the exercise of 
judgment as to the nature, char- 
acter and symptoms of a disease, 
the determination of the proper 
remedy for the disease and the 
giving or prescribing of a remedy 
for the disease. None of these 
elements were present in the act 
performed by the defendant’s 
laboratory technician. 

A test to determine the Rh 
factor in a blood sample, when 
performed by a trained and com- 
petent technician, was a routine 
procedure in March, 1947. Accord- 
ingly, the court finds that the 
laboratory technician was guilty 
of negligence. 
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Although our courts have held 
that a hospital may not be held 
liable in damages for harm re- 
sulting from the negligent per- 
formance of medical acts usually 
performed by its doctors and 
nurses, nevertheless a_ hospital 
will be compelled to answer in 
damages for harm caused by the 
negligent performance of admin- 
istrative acts by its servants and 
employees. This doctrine has even 
been extended to impose liability 
upon a hospital where doctors 
and nurses who are employees 
have been negligent in the per- 
formance of administrative acts. 

A recent case which was decid- 
ed on March 27, 1950, and which 
also involved the transfusion of 
incompatible blood as a result of 
which the patient died, is Na- 
tional Homeopathic Hospital v. 
Phillips (181 F., 2d, 293). In that 
case the court said: “The main 
question is whether such a rela- 
tionship prevailed between the 
hospital and technician as _ to 
render the hospital liable upon 
the principle of respondeat supe- 
rior. The trial court held a master 
and servant relationship did exist, 
and submitted the question of 
negligence to the jury, which re- 
turned a verdict for the plaintiff. 
We think the court was right. 
The undisputed evidence showed 
that the laboratory was an estab- 
lished part of the hospital. By 
arrangement with an outside phy- 
sician it was operated under his 
overall direction. The technician 
was hired and paid by the hospi- 
tal. In the instant case the hos- 
pital, in usual course, ordered a 
laboratory test. The technician, 
without the presence or super- 
vision of the physician, made the 
test and submitted her report 
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directly to the hospital. Relying 
thereon the hospital made the 
transfusion. In our opinion the 
facts clearly established the re- 
sponsibility of the hospital for 
the acts of its technician. That 
responsibility is unaffected even 
though, agreeably to the require- 
ments of 2 D.C. Code (1940) sec- 
tions 101, 102 and 134 (b), the 
technical work in the laboratory 
was put under the direction of a 
physician.” 

In considering the damages to 
which the plaintiffs are entitled, 
the court leaves out of considera- 
tion any element of damages for 
the still-birth itself, since there 
can be no money recovery for the 
loss of an unborn child. Such 
damages are too remote and spec- 
ulative to constitute an element 
proper for consideration either by 
a jury or by the court. 

Defendant’s motions to dismiss 
the complaint, made at the end of 
the plaintiffs’ case and at the 
close of the entire case, upon 
which the court reserved decision, 
are denied. The defendant’s mo- 
tion for a directed verdict is also 
denied. Plaintiffs’ motion for a 
directed verdict is granted. 

It follows, therefore, that under 
the well established doctrine of 
respondeat superior, the defend- 
ant hospital may be compelled to 
respond in damages to the plain- 
tiffs for all the harm caused by 
the negligence and carelessness 
of its employee, the laboratory 
technician. 

The plaintiff Rose S. Berg is 
hereby awarded judgment against 
the defendant for $17,500. The 
plaintiff Sidney Berg is hereby 
awarded judgment against the 


(Continued on page 215) 


August, 1955 


207 


Bs Ty 
¢ Sich ( Silat 





Loca ANALGESIA: BRACHIAL PLEXUS. 
By R. R. Macintosh, M.A., D.M., F.R.CS., 
F.F.A.R.C.S., D.A., M.D. (hon. causa), 
Buenos Aires and Aix-Marseilles, Nuffield 
Professor of Anaesthetics, University of 
Oxford, and William W. Mushin, M.A., 
B.S. (Lond.), M.R.CS., F.F.A.R.CS., 
D.A., Professor of Anaesthetics, Welsh 
National School of Medicine, University of 
Wales. Cloth. 3rd ed., 62 pages. 32 illus- 
trations. Baltimore: The Williams & 
Wilkins Co., 1954. $3.00. 

Except for a few minor additions, 
such as the effect of hyaluronidase 
on the duration of analgesia, this edi- 
tion utilizes the material and illustra- 
tions of the earlier versions. 

Well illustrated by drawings and 
photographs, the text is a concise, 
step-by-step guide for persons who 
perform this useful nerve blocking 
technic. 





Nurse, Pastor, AND Patient. By 
Granger Westberg, Chaplain, University of 
Chicago Clinics. Associate Professor of 
Pastoral Care, Federated Theological Fac- 
ulty, The University of Chicago. 95 pages. 
Rock Island, Ill.: Augustana Press, 1955. 
$1.00. 

The author’s intent in this book 
is to give the nurse an opportunity 
of knowing how she may participate 
in giving spiritual comfort to patients 
of all creeds. The patient-nurse rela- 
tionships, beyond the physical needs 
of the patient, are outlined in the 
first section of the text. The ways 
in which the nurse can help the pas- 
tor are the subject of the second sec- 
tion. Suggested prayers for use by 
patients and nurses, special verses 
from the Bible, and a list of books 
suitable for reading by patients, are 
some of the aids provided for nurses 


who wish “to enjoy the experience 
of a new dimension in caring for 
people who are ill.” 





SpinAL EpipuraAt ANALGESIA. By P. R. 
Bromage, M.B., B.S.(Lond.) F.F.A.R.CS., 
D.A., Consultant Anaesthetist, Chichester 
Hospitals Group; Portsmouth Hospitals 
Group; Ministry of Pensions Hospital, 
Cosham; Visiting Anaesthetist, King 
Edward VII Sanatorium, Midhurst. Cloth. 
123 pages, 41 illustrations. Baltimore; 
Williams and Wilkins Company, Publisher, 
1954. $3.75. a 

Although recognizing that use 
of curare has altered the useful- 
ness of regional anesthesia, the 
author initiated the study of 
spinal epidural anesthesia “as a 
reaction from the limitations of 
the relaxant techniques.” The ma- 
terial in this small book is based 
upon 1,000 cases given by the 
author during the last five years. 





ANESTHESIA IN GENERAL Practice. By 
Stuart C. Cullen, M.D., Chairman, Divi- 
sion of Anesthesiology, Department of 
Surgery, State University of Iowa Hospi- 
tals; Professor of Surgery (Anesthesiology), 
State University of Iowa College of Medi 
cine. Cloth. Ed. 4. 312 pages, 37 illustra- 
tions. Chicago, Ill: The Year Book 
Publishers, Inc., 1954. $5.00. 

[o those who are familiar with 
this valuable book, the fourth 
edition will be a welcome addition 
to the anesthetist’s library. A new 
chapter on ventilation and the 
extensive revision of the chapter 
on muscle relaxants places the 
latest thinking of the author into 
print. Those unacquainted with the 
book would do well to know this 
valuable occupant of the anesthetist’s 


bookshelf. 
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Gillespie, C. H.: Considerations in anesthesia 
for the asthmatic patient. South. M. J. 58:392 
297 (March) 1955. 


“So many drugs have been intro- 
duced for the treatment of the patient 
with asthma during the last few years 
that it behooves us to be cautious in 
the combined usage of some of 
these preparations. ... The usual 
opiates (such as morphine, codeine, 
methadon hydrochloride, and dilau- 
did), used as depressants, have a 
prolonged constrictor action on the 
bronchi and are contraindicated... . 
The belladonna alkaloids added to 
morphine in proportions greater than 
1:25 are considered by some authori- 
ties to override the bronchoconstrictor 
effect of morphine. Pharmacological- 
ly, the bronchi may be dilated, but 
the already tenacious mucous exudate 
is thickened more by the addition of 
the belladonna group of drugs with 
the formation of firmer bronchial 
plugs. This could lead to death by 
strangulation. Demerol Hydrochlo- 
ride seems to be the best analgesic 
and premedicant in the patient with 
bronchial asthma because of its sym- 
pathomimetic action. . . . Small doses 
of atropine may be added to the 
Demerol when used as a preanesthet- 
ic drug. Nisentil Hydrochloride, a 
piperidine compound, may be used 
for minor surgery because of its dilat- 
ing action on the bronchi. Scopola- 
mine produces too much drying of 
the secretions and depression of the 
sensorium to be used routinely as a 
premedicant. Atropine has long been 


used as a premedicant in the patient 
with bronchial asthma. It should be 
used in small doses for larger amounts 
cause inspissation of mucus in the 
lungs. Atropine seems to prevent the 
access of acetylcholine to the cells of 
the organs innervated by the para- 
sympathetic nervous system. It is 
active against both acetylcholine and 
histamine. Atropine should be used 
more as a prophylactic agent in asth- 
ma as it is not effective in relieving 
an attack once it is in progress.... . 

“Previously, it was assumed that 
the parasympathomimetic drugs 
should be eliminated from the anes- 
thetic procedure. Experience, how- 
ever, has proved that such agents 
can be used successfully during the 
anesthetic process in the patient with 
bronchial asthma. Bentolila has used 
cyclopropane anesthesia for the treat- 
ment of status asthmaticus with ap- 
parent good results. . . . Although it 
is not the agent of choice for routine 
use, we have used cyclopropane anes- 
thesia occasionally and successfully 
for asthmatic patients with diabetes 
mellitus or liver disease who refused 
to have spinal anesthesia. A primary 
contraindication to the use of cyclo- 
propane for the asthmatic patient is 
the increased need for epinephrine 
and other vasopressor drugs... . 
The ultra short-acting barbiturates, 
in the form of Surital Sodium and 
Pentothal Sodium, are said to pro- 
duce constriction of the bronchi but, 
nevertheless, they have the advantage 
of inducting anesthesia with such a 
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short excitement period that they 
have proved effective in patients with 
bronchial asthma. Barbiturates have 
been used empirically for many years 
in the treatment of hypersensitivity 
states and benefit is probably due to 
the fact that barbiturates react with 
thiamine in such a way as to inhibit 
the synthesis of acetylcholine. Other 
valuable anesthetic agents which pro- 
duce relaxation of the bronchial mus- 
culature are chloroform, Trilene, 
Vinethene, and ether. Chloroform is 
seldom used in America but still has 
a fair reputation in Great Britain. 
Chloroform and ethyl chloride, how- 
ever, have the same disadvantage as 
cyclopropane when used with the 
sympathetic amines. Trilene (tri- 
chlorethylene) is used chiefly as an 
analgesic. . . . 

“Vinethine is excellent for short 
procedures, especially in children, and 
as an induction agent for longer 
ether anesthetics. Its bronchodilating 
effect and high potency give it a car- 
dinal place among the suitable agents 
for the asthmatic child. Because ether 
is an excellent sympathomimetic 
agent, it has proved itself superior 
in the treatment of status asthmati- 
cus and as an anesthetic agent for 
surgical procedures. Procaine 
and cocaine have been attended by 
beneficial results in bronchial asthma 
and in other hypersensitivity dis- 
eases. It has been found that many 
local anesthetics have antiacetylcho- 
line as well as antihistamine proper- 
ties. Due to its direct bronchocon- 
strictor action, Pontocaine may 
produce a severe reaction in the 
asthmatic patient. Before intubation, 
if topical anesthesia is necessary, 
Pontocaine should be administered 
after the induction of a general anes- 
thetic. The bronchial musculature is 
unaffected by nitrous oxide or ethyl- 
ene unless hypoxia is present... . 
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“Occasionally stimulants must be 
used during the course of an anes- 
thetic, Epinephrine has long proved 
to be powerful and constant in its 
sympathetic response. Ephed- 
rine may be used in the asthmatic 
patient for the purpose of combating 
low blood pressure or breaking an 
asthmatic attack. . . . Neosynephrine 
and Vasoxyl. . . .may also be used 
satisfactorily in the asthmatic patient. 
Because it has little or no direct ac- 
tion on the heart muscle, Vasoxy] 
is probably the only stimulant to be 
used if cyclopropane is the anesthetic 
agent. Norepinephrine (4 mg. per 
1000 cc. of a 5 per cent dextrose 
solution) may be used very satisfac- 
torily in the later and severe stages 
of shock. It lacks the degree of bron- 
chial dilatation produced by epine- 
phrine but when given at a sufficient 
drip controls the blood pressure at 
the desired level. In obstetrics, pitui- 
trin is contraindicated because of its 
bronchoconstrictor action. Pitocin, 
however, can be used as it acts only 
on the pregnant uterus. . . . Excite- 
ment, in itself, has been known to be 
a factor in the production of an asth- 
matic attack. It is for this reason 
that a quick and easy induction is 
advantageous in the asthmatic pa- 
tient. Where venipuncture is easily 
accomplished, it is best initiated by 
Pentothal Sodium or Surital Sodium 
induction. . . . In the child, either 
Vinethene induction or induction 
with rectal Avertin is best. Avertin 
produces bronchial dilatation and is 
pharmacologically sound for the asth- 
matic patients. It is contraindicated, 
however, in most other pulmonary 
diseases and in renal diseases. Rectal 
Pentothal may be used with care in 
the child with mild asthma but not 
in severe asthma. After induction, 
anesthesia is maintained with ether 
and oxygen. In the asthmatic patients 
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uncomplicated by heart disease, mild 
intermittent positive pressure is ap- 
plied to adequately ventilate the pa- 
tient... . If relaxation is needed 
over and above the ether, or if laryn- 
gospasm or bronchial spasm occur, 
it can be controlled by succinylcho- 
line which first constricts and then 
relaxes the bronchus in a few seconds 
High spinal anesthesia should 
be eliminated, especially in the pa- 
tient with severe asthma, because of 
the possibility of excessive secretions 
causing atelectasis. ... The anti- 
histaminics have little use during the 
anesthetic procedure. . . . The adre- 
nal corticoids have opened new fields 
in the handling of the asthmatic pa- 
tient, but the patient who has been 
receiving cortisone or ACTH therapy 
presents a very definite anesthetic 
_ ae 
“Stoesser and Cook, cited by Curry, 
noted that large amounts of dextrose 
and water helped children with asth- 
ma and that the addition of saline 
negated the improvement. It is known 
that glucose stimulates the adrenals 
and thereby reduces the possibility 
of bronchial difficulties through in- 
creased circulating epinephrine. Rusk 
and his co-workers, cited by Curry, 
have reported a high serum potassium 
in asthma and improvement as the 
serum potassium falls. It would seem 
that fluid therapy should be limited 
to dextrose alone or dextrose in very 
small concentrations of saline... . 
It is said that complications occur 
three times more frequently in the 
asthmatic patient than in other types 
of patients. Here again, it is of neces- 
sity that all specialties concerned 
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must be coordinated for handling the 
patient during this critical period 

. . In the early stage of asthma 
where secretions are the predominant 
factor, little more than the usual pre- 
cautions are necessary. . During 
the second stage of chronic asthma, 
where bronchial swelling due to 
edema and corrugations of mucosa 
are present, the above measures 
should be supplemented with positive 
pressure breathing. Oxygen- 
helium mixtures may be used if asth- 
matic breathing is evident. Should 
over-medication occur with the nar- 
cotic group of drugs, N-allylnor- 
morphine (Nalline) may be effective- 
ly used without increasing the 
hazards of the asthmatic patient. 
It must be borne in mind that nor- 
morphine in itself may produce nar- 
cosis after antagonism is complete. 


. Arnold has shown that pul- 
monary hypertension, which is 
sometimes a most troublesome factor, 
is easily controlled by expiratory 
positive pressure breathing with the 
O.E.M. meter mask. It is possible 
that a ganglionic blocking agent such 
as Arfonad (R2-222) may help to 
reduce the pulmonary hypertension 
more quickly if used along with posi- 
tive pressure. This is still in the in- 
vestigative stage. Along with the use 
of positive pressure, and a very im- 
portant part of the treatment, is 
postural drainage. The lung must be 
kept as dry as possible. Little post- 
operative medication is necessary and 
then an agent which will produce only 
bronchial dilatation such as Demerol 
is recommended.” 
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NURSE ANESTHETIST: Additional 
Nurse Anesthetist wanted for new 
modern 217 bed general hospital. Full- 
time Anesthesiologist. No obstetrics. 
Liberal benefits and policies, salary 
open. Write details to: Director, De- 
partment of Anesthesia. Mercy Hos- 
pital, 144 State Street, Portland 3, 
Maine. 





NURSE ANESTHETIST: To in- 
crease present staff of 9 nurse anes- 
thetists. Starting salary $405 per month 
for members of A.A.N.A. with yearly 
increase plus laundry and private room 
with bath and telephone in new 
women’s residence. Social Security and 
private pension plan. Excellent work- 
ing conditions; surgical and delivery 
suite air conditioned. 40-hour week 
including call time. 1 month paid 
vacation. Apply: Marshall Kerry, 
M.D., Chief, Anesthesia, The Reading 
Hospital, Reading, Pennsylvania. 


NURSE ANESTHETIST: Approved 
City-County Hospital. 400 beds. Few 
OB. cases. Three other nurse anes- 
thetists with M.D. Anesthesiologist in 
charge. Starting salary $400. Inquire 
D. J. Walker, M.D., Anesthesiologist; 
Robert B. Green Hospital, San An- 
tonio, Texas. 


WANTED: Two nurse anesthetists, 
300 bed hospital, attractive employ- 
ment conditions; starting salary $400 
per month, Night and weekend calls 
taken in rotation every fourth night 
and every fourth weekend. Six paid 
holidays annually. Minimal amount of 
obstetrical anesthesia, Full maintenance 
provided if desired. Approximately 
5000 anesthesias administered annually 
for all types of surgical cases. De- 
partment is under supervision of an 
anesthesiologist. Apply to J. M. 
Schwab, M.D., Chief of Department 
of Anesthesiology, Geisinger Memorial 
Hospital and Foss Clinic, Danville, 
Penna. 


SUPERVISOR OF 
NURSING SERVICE 


WANTED: Supervisor of Nursing 
Service or Surgery Supervisor for this 
new fully equipped, amply staffed, 
27 bed hospital 34 miles south of 
Memphis. Both hospital and beautiful 
nurses’ home air conditioned through- 
out. Hours: Work 5 days, off 6th day. 
Two weeks vacation with pay. 12 days 
sick leave or a bonus if no sick leave 
taken. Social Security, retirement plan 
and Blue Cross. Applicant must be 
able to relieve anesthetist, otherwise 
could not be considered. Please furnish 
complete personal and professional 
data in first letter as well as least 
salary considered. Travel expense for 
interview will be furnished after mutual 
interest established. Write Murray E. 
Hill, Administrator, Tunica Hospital, 
Tunica, Miss. 





NURSE ANESTHETIST WANT- 
ED: 500 bed teaching hospital on cam- 
pus of state university. Starting salary 
$4512.00 with regular increases, cumu- 
lative sick leave, paid vacation. Apply 
to anesthesiologist in charge, Univer- 
sity of Virginia Hospital, Charlottes- 
ville, Virginia. 





THIRD ANESTHETIST wanted in 
approved general hospital of 184 beds 
in city of 25,000. Regulated hours and 
good working conditions. 4-weeks paid 
vacation. Paid sick leave. Salary ac- 
cording to qualifications. Minimum 
$400.00 per month plus full mainte- 
nance. Living accommodations in nice- 
ly furnished Nurses’ Home, Apply 
Trinity Hospital, Minot, North Dak. 





NURSE ANESTHETIST: For new 
240 bed general hospital. Good salary, 
vacation, sick leave. Alternate emer- 
gency call with five others. 40-hour 
week. Attractive Southwestern city. 
J. E. Jenkins, Administrator, Bernalillo 
County-Indian Hospital, Albuquerque, 
New Mexico. 
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NURSE ANESTHETIST: For 117 
bed fully approved hospital, located in 
the Shenandoah Valley. Desire third 
anesthetist to improve working condi- 
tions. Will also have anesthesiologist in 
the fall. Minimum salary $450 per 
month with allowance for experience. 
Reply Administrator, King’s Daugh- 
ters’ Hospital, Staunton, Virginia. 


ATTRACTIVE POSITION FOR 
NURSE ANESTHETIST: Apply to 
Leah Camp, M.D., Franklin Square 
Hospital, Baltimore 23, Maryland. 








WANTED: Nurse Anesthetist for 800 
bed teaching hospital, Staff of 4 An- 
esthesiologists, 2 Fellows, 4 Residents, 
and 9 Nurse Anesthetists. Beginning 
cash salary $4,512 annually with merit 
rating increases, one month paid va- 
cation, 15 days sick leave annually, 
which can accumulate to 90 days; only 
emergency operations on Saturday. 
Please reply to Anesthesia Department, 
Medical College of Virginia, Richmond 
19, Virginia. 





REGISTERED NURSE ANESTHE- 
TIST: 135 bed general hospital in 
charming southern city of 18,000 short 
drive from Gulf of Mexico. Well- 
qualified surgical staff. Salary range 
$380-$416 a month commensurate with 
experience. 4 weeks vacation with pay, 
sick leave 214 day weekend every 4th 
week. Apply: Administrator, John D. 
Archbold Memorial Hospital, Thomas- 
ville, Georgia. 





REGISTERED NURSE ANESTHE- 
TISTS: 40 hr. week, permanent posi- 
tions open for surgery and obstetric 
departments, Liberal vacation and sick 
leave policies. Social security, overtime 
pay, extra pay for night duty. No call 
duty. Automatic pay increases. Apply: 
Chief Nurse Anesthetist, Harper Hos- 
pital, Detroit 1, Michigan. 





POSITION OPEN: Nurse anesthe- 
tist - excellent opportunity - 275 bed 
hospital. Apply: Robert M. Murphy, 
Administrator, Lima Memorial Hos- 
pital, Lima, Ohio. 
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NURSE ANESTHETIST - A.A.N.A. 
member. Two outstanding openings - 
one in Chicago, Illinois and one in 
Indiana. Good personnel policies; sal- 
ary open; 40 hour week. Residential 
area, Contact E. D. Strzelecki Adm. 
Asst.-Little Company of Mary Hos- 
pital, Evergreen Park, Illinois. 





NURSE ANESTHETIST: Approved 
hospital near Detroit. $475 per month. 
Overtime after forty hours per week. 
Living quarters available. Wyandotte 
General Hospital, Wyandotte, Mich. 





NURSE ANESTHETIST: Needed 
immediately; new 250 bed hospital; 
expanding services; have anesthesiolo- 
gist, four nurse anesthetists; need an- 
other to carry load. Salary $450 to $500 
plus on-call fees; no maintenance. 
Contact Elmer W. Paul, Administra- 
tor, Methodist Hospital, Lubbock, 
Texas. 





NURSE ANESTHETIST: 175 bed 
general hospital with only two nurse 
anesthetists at present. Air conditioned 
operating room; salary open; with or 
without maintenance; 5-day week; call 
two nights a week and every fourth 
weekend. No obstetrical work required. 
Apply: Mother Anne Gertrude, Ad- 
ministrator, Maryview Hospital, Ports- 
mouth, Virginia. 





NURSE ANESTHETIST: 150 bed 
general hospital, 150 bed TB hospital, 
in Guam. Two nurse anesthetists em- 
ployed. Alternate nights and weekends 
on call.. Two-year contract at $3952 
per annum plus 25% territorial post 
differential on Stateside recruitment; 
40-hour week; overtime pay; annual 
increment about 5%; furnished new 
apartment available at $50 per month. 
Write: Director Medical Services, 
Government of Guam, Agana, Guam. 





ANESTHETIST: 300 bed voluntary 
general hospital—not tax supported. 
New modern air-conditioned surgical 
suite just completed. Excellent work- 
ing conditions, Live in or out. Five 
anesthetists on staff. Salary open. 
Apply Decatur and Macon County 
Hospital, Decatur, Illinois. 
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NURSE ANESTHETIST: Oral sur- 
geon in the vicinity of Boston, Mass. 
would like nurse anesthetist beginning 
August 15, 1955. Leonard §S. Fox, 
D.D.S., 69 B. Court St., Westfield, 
Mass. 





POSITION WANTED: A.A.N.A. 
Male, married, two school children. 
Chief past 7 years. Desires position 
suburban N.E. commensurate with a- 
bove responsibility. Will consider ad- 
ditional administrative duties. Available 
30-day notice. Write Box E-25, Jour- 
nal American Association of Nurse 
Anesthetists, 116 S. Michigan, Chicago 
3, i 





ANESTHETIST: RNA — 340 bed 
accredited general hospital with im- 
mediate program 240 bed addition. 
City 250,000 near beaches. Salary $400 
month. Room available. Medical Anes- 
thesiologist in charge of department. 
Write, Director Anesthesia, Tampa 
Municipal Hospital, Tampa, Fla. 





NURSE ANESTHETIST: For ap- 
proved general hospital. Must be able 
to administer latest types anesthetic 
agents. Salary $350.00 to $375.00 per 
month plus full maintenance. Annual 
vacation and sick leave. Retirement 
benefits if desired. Apply: Administra- 
tor, Robinson Memorial Hospital, 
Ravenna, Ohio. 





NURSE ANESTHETIST: New 80 
bed general hospital, to open Sept. 1, 
new equipment, salary $500 per month, 
paid vacation, holidays; college town 
of 9,000. Apply Gratiot Community 
Hospital, Alma, Mich. 





NURSE ANESTHETISTS: Good 
Salary, good working conditions. Ap- 
ply Chief, Anesthesia Dept., The 
Mercer Hospital, Trenton, N. J. 





MOVING TO PHILADELPHIA? 
Suburban general hospital, 130 beds, 
needs a nurse anesthetist in addition 
to present staff. Modern air condi- 
tioned surgery. Write Administrator, 
Chestnut Hill Hospital, 8835 German- 
town Avenue, Philadelphia 18, Pa. 
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NURSE ANESTHETIST WANT- 
ED: For obstetrical anesthesia in de- 
partment averaging 250-300 deliveries 
monthly. Salary $400 month plus com- 
plete maintenance, including room, 
meals, phone and laundry. Vacation 
and sick time granted. Apply: Peoples 
Hospital, Akron, Ohio. 





NURSE ANESTHETIST: 600 bed 
approved general hospital; excellent 
salary, One month vacation after a 
year’s service. Apply, Personnel Di- 
rector, Good Samaritan Hospital, Cin- 
cinnati 20, Ohio. 





NURSE ANESTHETIST: Registered 
Male or Female. 185 bed approved 
general hospital, Salary open plus 
meals. 40-hour week, 3 weeks vacation. 
Merit increases. Personnel Dept., 
Blessing Hospital, Quincy, III. 





A position for a Nurse Anesthetist is 
available at the Cleveland Veterans 
Administration Hospital, 7300 York 
Road, Cleveland 30, Ohio. Applicant 
must have had training in an approved 
school and be a member of the Ameri- 
can Association of Nurse Anesthetists. 
Department staff includes one physi- 
cian and five nurse anesthetists. 





Position available immediately. Perma- 
nent or summer relief - 200 bed hos- 
pital. Paid vacations, sick leave and 
Social Security. Medical Anesthesiolo- 
gist in charge. Apply: Sister Mary 
Concetta, St. Joseph Mercy Hospital, 
Pontiac, Mich. 





NURSE ANESTHETIST: Fully ap- 
proved 83 bed hospital in town of 
8000. Delightful year around climate. 
Able to handle all types of anesthetic 
agents. Two years experience required. 
Salary commensurate with ability. 
Full maintenance, liberal benefits. Paid 
vacation, holidays and sick leave. 4- 
room apartment available, furnished 
or unfurnished, if preferred to nurse’s 
home. No obstetrics. Telephone collect, 
daytime, Newton 630, evening, 1850, 
W. C. Shoemaker, Administrator, 
Catawba Hospital, Inc., Newton, North 
Carolina. 
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ATTENTION 
University Hospitals of 
} Cleveland School of 
Anesthesia Alumnae 
There will be no meeting of 
the alumnae during the AANA 
annual meeting in 1955. A meet- 
ing will be held in 1956. 





NURSE ANESTHETIST: 120 bed 
hospital. 40-hour week with chance to 
take cases on time off. Pleasant work- 
ing conditions. Salary open. Contact 
Director of Nursing Service, St. 
Joseph’s Hospital, Nashua, New 
Hampshire. 














NURSE ANESTHETISTS: For 130 
bed general hospital; four nurses, two 
M.D.s. Active general surgery and OB. 
Rotate call and off days. Apply, Ad- 
ministrator, Salem General Hospital, 
Salem, Oregon. 








NURSE ANESTHETIST: JCAH ap- 
proved 65 bed general hospital. Light 
surgery schedule. No obstetrics. Main- 
tenance, Good salary. The Marion Sims 
Memorial Hospital, Lancaster, South 
Carolina. 





NURSE ANESTHETIST: 86 bed 
general hospital, A.C.S. approved; lo- 
cated in city of 18,000; 2 hours drive 
from Memphis, ‘Tenn.; excellent 
nurses’ home; $425.00, lus full mainte- 
nance; will raise to $450.00 no later 
than six months after satisfactory em- 
ployment; rotate working shift with 
another anesthetist. Apply to: Admin- 
WANTED: To complete staff of three 
istrator, Helena Hospital, Helena, Ark. 
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NURSE ANESTHETIST: A.A.N.A. 
qualified. Excellent personnel policies. 
Remuneration in keeping with experi- 
ence and training. Quarters available 
with complete maintenance. Consulting 
anesthesiologist in charge. Apply: 
Director of Anesthesia, Norfolk Gen- 
eral Hospital, Norfolk, Virginia. 





WANTED: Surgical Aimaniteatias ten 
150 bed general hospital central Ne- 
braska. Excellent working conditions 
and personnel policies. $450 per month 
and full maintenance. Apply: Box M- 
28, Journal American Association of 
Nurse Anesthetists, 116 S. Michigan 
Ave., Chicago 3, IIl. 

NURSE ANESTHETIST: For 230 
bed, well equipped modern general 
hospital in Wateere Pennsylvania. 
Town of 50,000. Five anesthetists em- 
ployed. Rotating call every fourth night 
and every fifth weekend. Day off fol- 
lowing call. Salary $425. 28 days vaca- 
tion, Sick leave and Social Security. 
No maintenance. Apply: Box E-27, 
Journal American Association of Nurse 
Anesthetists, 116 S. Michigan Ave., 
Chicago 3, Ill. 








ANESTHETIST: Fifth anesthetist 
wanted in 186-bed accredited hospital. 
Regulated hours, vacation, sick leave. 
Salary according to qualifications— 
minimum $400 per month. Apply: Su- 
perintendent, Lutheran Deaconess 
Hospital, 1138 N. Leavitt, Chicago, Til. 





WANTED: Nurse enesthetiet. 250 bed 
hospital. Salary with or without main- 
tenance. St. Joseph Hospital, 2100 
Burling St., Chicago, Ill, telephone 
Mohawk 4-1700. 





serving 100-bed hospital. Nurse anes- 
thetist. Excellent working conditions, 
vacation, sick leave, furnished apart- 
ment, good salary, no OB calls. Addi- 
tional information on request. Pulaski 
Hospital, Pulaski, — 


NURSE ANESTHETISTS: Two 
nurse anesthetists needed for a 200 bed 
general hospital. Salary $500 per 
month. Apply C. K. Shiro, Administra- 
tor, Montana Deaconess Hospital, 
Great Falls, Montana. 





ANESTHETISTS: Charleroi-Mones- 
sen Hospital (general, 238 beds and 
bassinets), North Charleroi, Pa. (HU 
3-5561). Salary open plus maintenance, 
sick leave, holidays, month paid vaca- 
tion annually, etc. Call or write 
administrator. 


NURSE ANESTHETIST: Position 
now available at the Veterans Adminis- 
tration West Side Hospital, 820 S. 
Damen Ave., Chicago 12, Ill. For fur- 
ther information contact Dr. Melvin 
Gibbel, Chief of Surgery at the above 
address. 
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WANTED: Two nurse anesthetists 
for 206 bed, non-profit, general hospi- 
tal. One for obstetrical coverage, no 
surgery. One for surgical coverage, no 
OB. Salary open - with or without 
maintenance. Apply: Personnel Direc- 
tor, Petersburg General Hospital, 
Petersburg, Virginia. 











ANESTHETISTS WANTED: Busy 
suburban hospital near Chicago. New 
nurses’ residence. (Apartments avail- 
able for married anesthetists). Starting 
salary $375 per month plus full main- 
tenance. Attractive work schedule. 
MacNeal Memorial Hospital, Berwyn, 
Ill. 





NURSE ANESTHETISTS: New 225 
bed general hospital. Medium sized 
town 60 miles east of Pittsburgh. Ex- 
cellent working conditions and person- 
nel policies. Very good salary. Write: 
Robert L. Seifert, Personnel Director, 
Mercy Hospital, Johnstown, Penna. 





NURSE ANESTHETIST: 106 bed 
general hospital in the process of ex- 
pansion to 165 beds. Medium size 
university town, 70 miles from Atlanta. 
Salary depending on experience, plus 
full maintenance. Anesthesiologist on 
medical staff. One Nurse anesthetist 
presently employed. Apply: Adminis- 
trator, Athens General Hospital, 
Athens, Georgia. 





TWO NURSE ANESTHETISTS 
WANTED: 44-hour week. Surgery 
new and air-conditioned. No day work 
when taking calls. Attractive living 
quarters. Full maintenance at $24 per 
month. Salary and benefits according 
to State Civil Service. Apply to O. P. 
Daly, M.D., Superintendent, Lafayette 
Charity Hospital, Lafayette, Louisiana. 


NURSE ANESTHETIST: Five days 
40 hours, two weeks paid vacation, six 
ore holidays, on call every third week, 

50 per month. Apply: Klamath Val- 
ley Hospital, Klamath Falls, Oregon. 
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ANESTHETIST: 400 bed general 
hospital; located in a delightful lake 
surrounded university city. Pleasant 
working conditions in modern surgical 
and obstetrical departments. Liberal 
vacation, sick leave, social security, 
proun insurance, and pension plan. 
Salary $450. Apply: W. D. Barclay, 
Assistant Administrator, Madison Gen- 
eral Hospital, Madison 5, Wisconsin. 





NURSE ANESTHETISTS: Two 
needed at a small approved general 
hospital in Pittsburgh. Supervised by 
a qualified anesthesiologist. Salary 
open. 35 and under preferred. Apply: 
St. Margaret Memorial Hospital, 46th 
Street, Pittsburgh 1, Pennsylvania. 





NURSE ANESTHETIST: Approved 
131 bed general hospital, Bristol, Tenn. 
44-hour week, alternate call with two 
other anesthetists. New, modern hos- 
pital, pleasant working conditions. Sal- 
ary $375 per month with $25 increase 
at end of six months. Vacation and 
two weeks sick leave annually. Laun- 
dry, meals, and room in new nurses 
home, Write: Marigold Jones, Depart- 
ment of Anesthesia, Bristol Memorial 
Hospital, Bristol, Tennessee. 





LEGISLATION 


(Continued from page 206) 
defendant in the sum of $2,500. 
The defendant to have thirty 
days’ stay of execution and sixty 
days to make a case. 


The foregoing constitutes the 
decision of the court pursuant to 
section 440 of the Civil Practice 
Act. 


Settle judgment. 


(Berg v. N.Y. Soc’y for the Relief of the 
Ruptured and Crippled, Supreme Court, N.Y. 
County, Trial Term Part X, Osterman, J., 
N.Y.L.J., 12-31-54, p.7) 
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Oenethy! (methylaminoheptane) Trade Mark Bilhuber. 


for prophylaxis, 50 to 100 mg. 
intramuscularly, 


Ampules | cc. (50 mg.), boxes of 6 and 100 ampules 
2 cc. (100 mg.), boxes of 5 and 50 ampules 
Vials lO0cc. 5% Sterile Solution (50 mg. per cc.) 


Literature available on request. 


eiilaltley-Yeu Gate) Corp. Orange, N. J. 





ACCURATE FLOW CONTROL... 





the first requirement 
of correct oxygen therapy 


LinpeE R-501 Oxygen Regulator 
provides precise control of 
flow to the patient 


Check these Special foatinen 


e Accuracy not affected by back-pressure* 
(created by administering appa- 
ratus, tubing, or other attachments) 

e Unfluctuating flow at changing cylinder 
pressures 


e Flow controlled by just one valve 











e Distinctly calibrated 


e Three-stage pressure reduction 





e Sturdy, long-wearing, corrosion resistant 
e Light, well-balanced 


Your Linpe distributor will be glad to demonstrate 
the R-501. Arrange to see it soon, 
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Linde Air Products Company 

Oxygen Therapy Department 

| 30 East 42nd Street | LINDE AIR PRODUCTS COMPANY 
| New York 17, N. Y. ; A Division of 

I 1 

Gentlemen: : Union Carbide and Carbon Corporation 

* Please send me detailed information on the effect of ; 30 East 42nd Street [[igj New York 17, N. Y. 
: back-pressure on regulators. : Offices in Principal Cities 

: In Canada: Linde Air Products Company 

i I 

fo Oe er er re er re | Division of Union Carbide Canada Limited, Toronto 
Wo re ee ee are eee re ! 

i ' The term “Linde” is a registered trade-mark of 
| l ° P . 
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new <@ij>rLowmMETERS 


New, wider calibrations make the new Ohio flowmeter easier 
to read across the entire useful range of the scale! This means 
faster flow adjustment and improved repeat accuracy when 
every second counts in the operating room. 


The new flowmeters fit all Kinet-o-meters. Your Ohio repre- 
sentative will gladly install them on your equipment without 
installation charge. 


Write Department NA-7 for descriptive bulletin No. 4651 


Ohio Chemical Pacific Company, San Francisco 3 


. e Ohio Chemical Canada Ltd., Toronto 2 
Airco Company International, New York 17 
OHIO CHEMICAL & SURGICAL EQUIPMENT CO. Cia. Cubana de Oxigeno, Havana 


MADISON 10, WISCONSIN (All Divisions or Subsidiaries of Air GRC 
Reduction Company, Incorporated) 44 





